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MODEL 280 


Triple Range, Portable 
Volt-Ammeter 


A Weston Miniature 


tion from over 300 different combinations. 


Precision Instrument. 
This group comprises both Portable and Switch- 
board Instruments for use on D.C. circuits. 
The several models and ranges offer a selec- 


To reveal electrical conditions—not to suggest 
or to approximate them, but to reveal them 
definitely, exactly, accurately—is the sole function 
of an Electrical Indicating Instrument. This Com- 
pany has established for itself a standard which is 
exacting to the highest degree. 


To satisfy Weston requirements, an Indicating 
Instrument must be accurate within a fraction of | % 
of its full scale value. In some Weston models the 
guaranteed accuracy is within 1/10 of 1%. 


Indicating Electrical 
Measuring Instruments 


owe their accuracy to the exhaustive analysis, re- 
search and experiment to which every electrical and 
mechanical factor which can influence the operation 
of an indicating instrument has been subjected. 
They owe it to the intense and continuous concen- 
tration which has been devoted to every principle 
and every detail of design and construction. 


There are parts in Weston Instruments which must 
gauge within one hundred-thousandth of an inch 
and a small fraction of a thousandth part of an inch 
is the limit of variation for practically any part. Yet, 
despite such standards of structural perfection, each 
Weston Instrument is regarded as an individual, its 
scale calibrated by hand, its accuracy under the vari- 
ous conditions of actual use tested and re-tested be- 
fore it is released. 


Weston Models include complete groups for Port- 
able and for Switchboard Service on A. C. and on 
D. C. circuits, together with many Instruments de- 
signed for special purposes. Write for Bulletins or 


Catalogs describing any group in which you are in- 
terested. 


Weston Electrical Instrument Co. 
13 Weston Ave., Newark, N. J. 
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The Pacific Coast Section 


HERE has long been a tendency among central 

station men of the Pacific Coast to feel that the 
distance from N. E. L. A. headquarters and the peculi- 
arity of Pacific Coast problems somewhat limited the 
extent of the co-operation they could give and receive 
through the national association. In the Northwest 
this feeling was one of the reasons that brought about 
the formation of the Northwest Electric Light and 
Power Association and drew to it the stanch support of 
representative men of the industry. To the south, be- 
yond the scope of this northern association, there has 
long been a recognition of the same local needs and prob- 
lems, and now, after some three years, the demand for 
an organization in which a community of interests could 
be represented has resulted in the Pacific Coast Section 
of the N. E. L. A. How cordially the coast has welcomed 
the formation of the new organization is shown by the 
enrollment of a thousand members in the few weeks 
since the first announcements went out. 

The first gathering at Riverside, Cal., this week will 
‘be far more than a section meeting. To Pacific Coast 
men it will be the forum where for the first time there 
will be official and effective co-operation among coast 
companies on coast problems and opportunities. In the 
territory embraced by the new organization there is an 
investment of approximately $500,000,000 in central sta- 
tion properties. So long as these companies feel that 
they have peculiar problems it is proper that they should 
come together in a local organization to debate them, 
and the power for good of a community of such inter- 
ests is very apparent. Coast members of the N. E. L. A. 
are to be congratulated upon finally effecting a section 
organization which simultaneously permits the desired 
closeness of local co-operation and the breadth resulting 
from national affiliation. 


N. E. L. A. Patriotic Meeting 
ARM-HEARTED patriotism and 
central station work are akin. Both surmmon to 

public service. The need for such service is great, and 

the purpose of the electrical industry is to meet it with 
earnest will. It is particularly fitting that the National 

Electric Light Association should plan a great patriotic 

session to crown its Decoration Day meetings at the 

forthcoming Atlantic City Convention. No industry in 
the land will give finer service to the nation. None 
should be more forward in the emphatic expression of 
desire to use the vast resources of men and plant most 
effectively. As individual men, as individual companies, 
the industry to-day energizes and conserves human 
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power and machine power. It is already successfully 
mobilized in units. By conference at the annual con- 
vention the ways and means of giving freely will be 


made clearer and more definite and better action will 
follow. 


The Demand Upon Manufacturers 


TAGGERING figures, telling an impressive story of 

overwhelming demand upon electrical manufactur- 
ing facilities in 1916, give a new sense of the great pro- 
portions of the pre-war industrial boom. The largest 
individual unit, the General Electric Company, received 
orders last year for electrical machinery and supplies of 
an aggregate value of $167,000,000. This is exclusive 
of special war munitions, the orders for which were 
small in amount. It represents an increase of 70 per 
cent above the 1915 total and of 50 per cent above the 
previous record figure in 1913. It is a fair index of 
the rate of growth in the industry as a whole. It shows 
an unparalleled need for electrical products far beyond 
the capacity of manufacturing plants to meet without 
delay. The difference between orders received and 
sales billed is roughly $33,000,000. This showing does 
not complete the picture of present conditions, for it is 
well known that throughout the industry orders re- 
ceived since Jan. 1 of this year are much in excess of 
the possible productive capacity. The industry can be 
operated for a long time on unfilled orders. 


New England’s Biggest Hydroelectric Plant 
E GIVE an account in the current issue of the 
new power station of the Turners Falls company, 

which plant is far and away the biggest generating sta- 

tion in the Connecticut Valley. Owing to the low head, 
normally 55 feet (16.76 m.), and the size of the units, 
low-speed machinery has been adopted. The wheels are 

a little out of the ordinary, being of a single-runner 

type with vertical shafts bearing the usual umbrella- 

type generator adopted for such construction. The gen- 
erating units, despite their low speed, were of moderate 
cost, figuring only $6.31 per kilowatt on full rat- 
ing, while the total development cost only $65 per horse- 
power, an unusually low figure for this part of the coun- 
try. There are some interesting details in the way of 
safety devices, in particular temperature alarms for the 
transformers, for the water supply to the governor sys- 
tem, and the oil supply for the bearings. The hydroelec- 
tric development was decided on after a thorough 
examination of the possibilities of the situation, ending 
in the present scheme of enlarging and extending the 
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earlier canal from the old site, utilizing the water at one 
point so far as possible and thereby avoiding a second 
dam across the river. The result appears to have been 
a particularly well-planned and efficient plant which can- 
not fail to be of great service to the manufacturing in- 
dustries of the territory served. 


Protective Relays for High-Tension Lines 

T the recent American Institute of Electrical En- 

gineers meeting in Chicago, two papers were pre- 
sented on the use of protective relays, by Philip Torchio 
and R. F. Schuchardt respectively. These papers illus- 
trate the widespread use of relays on large urban trans- 
mission and distribution systems, for the rapid auto- 
matic disconnection of defective elements. 

In the early days of low-tension city networks of 
three-wire direct-current mains leaden fuses used to be 
inserted at the street-junction terminals of each block; 
so that if a bad ground occurred in that set of mains, 
the main fuse or fuses would melt and automatically 
disconnect the faulty element from the network. Later 
on, however, it was found that these fuses were apt to 
melt on small provocation, to the detriment of continu- 
ity in the service; so that the junction-box fuses were 
discarded in favor of solid non-fusible couplings. This 
plan ordinarily worked well. If a short-circuit occurred 
in the mains, the rush of current into the short from 
the system was frequently sufficient to deflagrate the 
main at and close to the fault; so that the short would 
automatically dissipate itself. Occasionally, however, a 
short of somewhat higher resistance would form, and 
this would be capable of lowering the voltage of the sys- 
tem for some little time, while the entire generating 
plant was straining to burn off the defect. A storage 
battery floating on the system was often helpful in 
bringing the disconnection about. 

The advent of higher-tension alternating-current 
systems, however, rendered necessary some new auto- 
matic cut-off for disconnecting defective mains be- 
cause’a swinging arc was otherwise capable of being 
developed which, in its turn, could set up powerful and 
dangerous electric surges in the system. To meet this 
need, various types of cut-off relays have been devised, 
and many are in satisfactory service. It is very im- 
portant that such relays may be depended upon not to 
come into action prematurely, and on the other hand 
that when the occasion arises the relays shall surely op- 
erate. The case is like that of a gun in Texas. Its 
need may be rare, but when the need arises it is apt to 
be appallingly urgent. Moreover, in case of a heavy 
short, the relay should not stand upon the order of go- 
ing but should go on short notice; whereas in the case 
of a mild short it might properly deliberate and ask it- 
self whether it really had constitutional authority, so as 
to give the offending short time and opportunity to re- 
pent. All these and other requirements have already 
been met in fairly satisfactory degree; but for their ab- 
solute fulfillment to the complete satisfaction of the sta- 
tion manager’s specifications each relay would have to 
be replaced by an angelette from heaven. 
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Sulphur in Coal 


S the price of coal rises more and more care has to 

be exercised in the investigation of its real value 
as a fuel. The effect of one common impurity, sulphur, 
on the thermal value of the coal should be noted. 
In general terms sulphur most commonly appears in coal 
in the form of iron pyrites. Not uncommonly there may 
be also sulphur in combination with carbon and hydro- 
gen and more rarely small quantities of free sulphur. 
In the case of weathered coal that has lain long ex- 
posed to air there is apt to be formation from the sul- 
phur content by oxidation of sulphates, usually of iron or 
calcium. Sulphur itself and its organic compounds of 
pyrites have a certain heating value in their combustion 
to sulphur dioxide. The sulphates, on the other hand, 
have no value as fuel and rather tend to absorb heat 
than to give it out. Freshly mined coal containing sul- 
phur is therefore on the whole much more desirable 
than a sulphur-containing coal which has_ been 
weathered. Aside from their fuel values, pyrites un- 
fortunately, burning to iron oxide, tend to produce 
clinkers, which may give considerable trouble. The 
moral plainly is that sulphur is an undesirable citizen 
in its general effects, as has long been known. The facts 
also seem to us to point very plainly to the desirability 
of utilizing sulphur-containing coal on the spot and when 
freshly mined. If it could be burned at the mine’s 
mouth and the power transmitted it would not get a 
chance to lose value by weathering. In the systematic 
working of a large plant at the mine there is an admir- 
able chance for handling a cheap and comparatively un- 
desirable fuel more efficiently than if that fuel were 
shipped and distributed, for the shipping expense is 
high per calorie, and when used on a large scale better 
conditions. of combustion are usually available. This 
is now becoming more generally recognized. 


Micarta-Core Glass-Disk Insulators 


HE problem of the high-tension power-transmis- 

sion line is closely connected with that of the high- 
tension insulator. Terminal apparatus capable of with- 
standing increased working voltage was forthcoming 
long before line insulators could be found to protect the 
line conductors. During recent years the porcelain s‘s- 
pension insulator, or string of insulators, has been suc- 
cessfully developed; but it is questionable whether the 
string of insulators can long retain supremacy in this 
field. What is wanted is a single insulator of greater 
capability and less cost than the present string of insu- 
lators. 

An interesting type of high-tension single insulator 
is described in this issue by Lincoln Nissley. It con- 
sists of a long micarta tube the inside of which is filled 
with insulating compound, on the outside of which 
disk glass insulators are strung like large beads. End 
castings are fastened to the tube and hold the system 
together. The tube thus takes the entire mechanical 
stress and also the principal share of the electrical 
stress, but the superficial electric stress is carried by 
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the glass bead surface, which is appropriately length- 
ened out. It is claimed that an eleven-disk insulator, 
only about one meter long, can stand 300 kv. for one 
minute. The surface distance between the end castings, 
as measured over the glass, is given as 2.2 meters, or 
more than twice the total length. 

If an insulator of this kind, which substitutes micarta 
and glass for porcelain, can be made to stand the tests 
of time and experience, it should be a great boon. 
Strictly speaking, we should try to use glass for our 
windows and outdoor insulators, retaining porcelain for 
teacups and tableware. It is a pity to use our dishes 
on tower suspensions of high-tension lines. 


Preparedness for the Central Station 
PARTICULAR responsibility lies on the central 
station, as upon other public utilities, in war time. 

it is a fundamental duty not only for itself but for the 
community that the orderly course of its supply shall 
not be interrupted, particularly since so large an 
amount of power for manufacturing purposes is now 
supplied from central stations. To this end it is neces- 
sary that every central station, especially those in im- 
portant centers, should take every possible precaution 
to avoid the only too evident dangers of attack from 
within or without. The necessary precautions may be 
divided into three classes: First, the protection of gen- 
erating stations and substations; second, the protection 
and conservation of fuel supply, and, third, the proper 
guarding of the distribution system. 

Many organizations are now doing very thorough pre- 
paredness work along these lines. The first necessary 
step is to suppress disloyalty with a heavy hand. A 
carefully arranged system of identification passes will 
also be necessary in any large company to prevent the 
access of supposed employees to a plant. Beyond these 
personal matters most stations will find it desirable, as 
many have already, to organize careful protection for 
the stations and substations. This means operating be- 
hind locked or guarded gates and, if necessary, the free 
use of barbed wire and other protection to prevent 
access to the grounds. 

The concrete dangers to which a plant is exposed are 
the planting of bombs to wreck apparatus, switchboard 
or cable tunnels. There is also more or less risk of ex- 
plosives being worked into the fuel. To prevent this 
protection of the whole grounds is necessary by day and 
by night, reinforced by general flood-lighting of the 
fences and entrances.. With this goes actual thorough 
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guarding, not always an easy job. It can, however, be 
often facilitated by stationing guards in one or more 
watch towers so arranged as fully to command the prem- 
ises. In the case of plants on tidewater this vigilance 
ought to be extended to the coal-handling apparatus 
and the condenser tunnels. 

Outside the plant itself a material danger exists in 
the interruption of vulnerable and important parts of 
the distributing system. Such spots should be rigor- 
ously guarded, a duty which would usually be up to the 
local police or to the troops. There is a further danger 
which may come from organizedjattempts to put out of 
action the electric lighting system simultaneously with 
other hostile activities directed against the water sup- 
ply and important buildings. Outside the plant such 
movements may be checked by suitably guarding the 
city, and to avert danger at power houses all entrances 
except those absolutely necessary should be permanently 
closed and barricaded. The others should be put in con- 
dition to be easily defended. A word here about arm- 
ing guards may be in place. Pistols are practically 
useless unless in the hands of particularly skilled men, 
while rifles are likely to be of more danger to the neigh- 
borhood than to the marauder. The policy adopted by 
the military guards in various places of using repeating 
shotguns and buckshot is highly to be recommended. 
Some of the precautions here enumerated may seem ex- 
treme, but the risks to be avoided, although possibly re- 
mote, are so serious in their effect on the community 
that it is hard to exercise too much vigilance. 


Adding Conductors to Networks 


T IS evident that it becomes a matter of practical im- 

portance to know what the effect will be of adding 
conductors to a network when the existing cenductors 
become incapable of meeting the conditions of load. In 
fact, some reasonable estimate of the beneficial effects of 
such new conductors must be forthcoming in advance, 
before the necessary new capital can be asked for. The 
article by M. C. Rodi in this number deals with the com- 
putations by which the effects of such new conductors 
can be arrived at in advance. It is evident that the 
complexity of these calculations may be great even in 
comparatively simple cases. There is evidently need 
for some simple mechanical model for evaluating the de- 
sired solutions without the necessity of long arith- 
metical processes. Nevertheless, the arithmetic is in- 
teresting as a process, if only as an instigator to swifter 
operations. 


Gites it the central station look The Coming Issues article on the operation of the Hartford 
VULNS 


after its customers’ appliances, re- __ iii 


pair them and keep them in good working order, 
all for nothing? In performing such service does the 
central station, by keeping energy-consuming appliances 


in use instead of standing idle on a shelf, really gain 
more than the good-will of the customer? It is an in- 
teresting question, and a full discussion on it will be 
found in our next issue. In addition there will be an 





i battery exchange system, which has 
now been in continuous operation for nearly five 
years. There will also be articles on lighting and 
other subjects, besides the regular departments de- 
voted to central station service and to the plant engi- 
neer and operator. In the first issue of May several 
articles on broad questions of public policy will be pub- 


lished. | 
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Largest Hydroelectric Plant in New England 


Features of the Montague City Station of the Turners Falls Power & Electric Company, 
Representing the Latest Development of Large Capacity 
in the Connecticut River Valley 


HE new 36,000-kw. generating station of the 

Turners Falls (Mass.) Power & Electric Company 

at Montague City is not only the largest hydro- 
electric station thus far built in New England, but one 
of the most interesting installations from an engineer- 
ing viewpoint now in operation in the Atlantic seaboard 
states. The plant is the operating center of one of the 
largest high-voltage transmission systems in the North- 
east. It represents an ultimate investment of about 
$4,000,000, and supplies energy to 66,000-volt lines ex- 
tending from the Greenfield district to the city of 
Springfield, Mass., and meets the needs of industrial, 
municipal, central station and electric railway service 
through low-tension distribution networks in the middle 
Connecticut Valley. 

Although only four of the six units for which the 
station is designed are installed at present, the plant 
has enabled various smaller and less efficient steam and 
water-power stations on the system to be shut down and 
held in reserve. At Leverett, Mass., the high-tension 
lines of the system are arranged for interchange of 
energy with the 66,000-volt lines of the New England 
Power Company, and through substations connections 
are also provided with the Northern Connecticut Light 
& Power Company south of Agawam and with the 
United Electric Light Company at Springfield. Affili- 
ated interests operate the local central station systems 
at Greenfield, Amherst, Easthampton and smaller towns. 
The electrical service of the city of Chicopee is also 
furnished in large part by this system. 

Water-power development in the Turners Falls dis- 
trict dates back over a century. In 1792 the prede- 
cessors of the present company built a dam about 3 
miles (4.8 km.) above Montague City and excavated a 
canal for navigation purposes. After the Civil War a 
new dam and canal were built and water power was 
leased to mills erected between the canal and the river. 
Twelve years ago the canal was extended for hydrolec- 
tric development in a station which now has a rated 
capacity of 5050 kw. in seven units, the available head 


being 39 ft. (12 m.). This station is now held in re- 
serve most of the time, although it is connected with 
the new plant at Montague City by two 13,200-volt, 
three-phase tie lines. 

With the growth of the load in the territory occu- 
pied by the Turners Falls company and allied interests, 
the development of additional power became a necessity. 
Besides the Turners Falls station a steam turbine plant 
of 3250 kw. rating at Mount Tom Junction and a 2750- 
kw. steam plant in Greenfield were in service, with a 
2680-kw. hydroelectric plant on the Deerfield River at 
Gardners Falls. After a thorough investigation it was 
decided that the future prospects of the middle Con- 
necticut Valley warranted a comprehensive power devel- 
opment at Montague City, just outside Turners Falls. 
Three years’ study led to the conclusion that the most 
economical plan was to enlarge and extend the former 
canal, handling all the water possible at one new plant 
instead of building a second dam across the river which 
would be a low-head dam and subject to the disturbance 
of back-water. 

In 1912 it was decided to reinforce the old timber- 
crib dam (which was built in 1866 and divided in halves 


Present Power House 


<7 Drainage 
»\\ Conduit 


FIG. 1—COURSE OF CANAL AND POSITION OF POND ABOVE 
TURNERS FALLS STATION 


by an island) with 350 ft. (106.7 m.) of concrete dam, 
filling in the space between this and the old dam with 
stone. During the following year the remainder of the 
dam on the Turners Falls side of the island was 
built. Six sluicegates of the submerged type and op- 
erated from a tunnel inside the dam were built at the 
same time, with a new abutment and new canal head- 
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gates. These gates, nine 1n number, are operated by an 
induction motor through geared hoists, with a small 
waterwheel in the abutment as a reserve in case of inter- 
ruption of the power supply. In 1915 the remainder 
of the dam, with six additional sluicegates, was built. 
The completed dam with flashboards creates a pond 
about 20 miles (32 km.) long above the spillway. 
Sluices were built in the headgates to enable log drives 
to be taken through the headgates into the canal instead 
of carrying the logs through the dam into the river. 
There is an ample supply of water in the tailrace, and 
less water is required for sluicing there than above. To 
have continued sending the logs through the rapids 
would have reduced the generating capacity by about 
1000 hp., and the labor requirements of the lumber 
interests would have been much greater. A concrete 
log sluice has been built at the lower end of the new 
power house, and only enough water to minimize fric- 
tion need be used in handling a log 
drive. The station design provides 
for the installation of a mechanical 
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above the sluicegate mentioned. 

From the headgates through the 
town of Turners Falls the canal runs 
through rock, but beyond this town 
the canal broadens out into a rock- 


Crane 
for } 
Sates 


lined earth cut. At the lower end the 

canal widens still further into a fore- ie 
bay pond about 600 ft. (183 m.) wide = fack- i fread 6 
on the average and 3000 ft. (915 m.) “™* “Atos 


long. For the last one-fifth of a mile 
(0.32 km.) to the generating station 
the canal narrows down to 150 ft. 
(45.7 m.) wide by 25 ft. (7.6 m.) deep. 
A 5-ft. (1.5 m.) drainage conduit ex- 
tends from the head of the pond to the river. Because 
of the size of the pond sudden increases in load can be 
handled without drawing down the head to a trouble- 
some degree before the headgates can be opened. 

On the river side of the canal just above the power 
house is a wasteway, with a concrete spillway and ten 
12-ft. by 10-ft. (3.7-m. by 3-m.) wooden gates mounted 
between piers. The gates are operated by hoists 
mounted on a concrete platform extending across the 
piers, the hoists being gear-driven through a common 
shaft by a 50-hp. motor controlled from the generating 
station Switchboard. The wasteway has sufficient ca- 
pacity to handle the full canal flow. In addition it can 
be used for the removal of ice from the canal, in unwa- 
tering the latter, and in case of a sudden dropping of 
the load can be used as a spillway. The discharge of 
the wasteway follows a gentle slope to the river, a part 
of the incline containing a rocky bed which breaks up 
the rush of water. 


SPECIAL ARRANGEMENTS FOR CLEANING HEADGATE 
RACKS 


The power house is 235 ft. (71.7 m.) long and 85 ft. 
(24.9 m.) wide, the long axis being parallel to the river 
and making an angle of 20 deg. with the center line of 
the canal. The head wall of the station contains racks 
and headgates, the latter being raised by an electric 
gantry crane running on the head wall. The crane, 
which was built by the Exeter Machine Works, Pitts- 
ton, Pa., is equipped with a mechanical trash collector 
by which the racks can be cleared, the trash then being 
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dumped into a special sluice behind the racks and dis- 
charged into the river by flushing parallel to the canal 
and thence into a canal drain at the lower end of the 
power house. 

Behind the racks are concrete piers separating the 
intake into three penstock chambers per generating unit. 
The headgates were designed by E. L. Broome, New 
York, and are specially planned to secure tightness, sim- 
plicity and ease of operation. They are made of steel 
and operate on a chain of rollers which enables them 
to close by force of gravity. Strictly speaking, there 
are no penstocks in the plant, there being instead merely 
passages in the concrete foundation of the building lead- 
ing to the various wheels. These passages curve down- 
ward from the headgates to the scroll cases of the 
wheels, the latter being set 18 ft. (5.5 m.) above low 
water. At the scroll cases the three passages from each 
Water enters each 


group of three gates merge into one. 
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FIG. 2—C ROSS-SECTION 
THROUGH STATION SHOW- 
ING HEADGATE-OPERATING AP- 
PARATUS AND RELATIVE POSI- 
TION OF STATION APPARATUS 


wheel through twenty openings around the circumfer- 
ence, each opening having a wicket gate controlled by 
the governing mechanism. The head on the wheels is 
normally 55 ft. (16.8 m.). The penstocks, scroll cases 
and draft tubes are faced with smooth concrete 12 in. 
(0.3 m.) thick of a slightly different mixture from that 
used for the station foundations. Foundations are now 
completed for all six units. 

The wheels are of the vertical, single-runner type, 
rated at 9700 hp. each. They were built by the I. P. 
Morris Company of Philadelphia, which also furnished 
the governors. Kingsbury thrust bearings are provided 
for these units. Each wheel drives a 7500-kva. General 
Electric 6600-volt, three-phase, revolving-field alterna- 
tor at a normal speed of 97.3 r.p.m., the system fre- 
quency being 60 cycles. On top of the main shaft of 
each unit is mounted a 95-kw. exciter, designed for 
250-volt service to save copper. The governors are con- 
nected with the shafts by flexible gear drive, which is 
said to eliminate the troubles sometimes arising from 
belting. A spare motor-driven exciter rated at 100 kw. 
is installed in a fireproof compartment off the operating 
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room for emergency service. Each generating unit 
has a lignum-vitae guide bearing lubricated by water 
received from the scroll case through a Terry cioth 
filter. The total area of the water passages leading 
from each set of gates to each unit is about 15 ft. by 
27 ft. (4.5 m. by 8.2 m.). Single-runner vertical units 
were selected because they offer no obstruction to the 
flow of water out of the wheel and because they are re- 
liable and simple. The tailwater is discharged into the 
river 22 ft. (6.7 m.) below the surface. The ultimate 
rated capacity of the plant (36,000 kw.) is based on a 
river flow of 10,000 second-feet. 


ARRANGEMENTS FOR LUBRICATING AND GOVERNING 


Since operation began the company has installed a 
water-cooling coil in each thrust bearing, consisting of 
145 ft. (44.2 m.) of 14%-in. (2.8-cm.) copper tubing per 
unit. Fifteen gallons (57.1) of oil per minute is re- 
quired to carry off the heat developed in each thrust 
bearing. The water for the auxiliary cooling service 
can be taken either from the canal or from the munici- 
pal supply. In the center of the station over the tail- 
race is a pump pit containing motor-driven oil and water 
pumps for lubricating and governor-operating service. 
The governor pumps are I. P. Morris horizontal cen- 
trifugal units rated at 325 gal. (1234 1.) per minute 
each against a 525-ft. (160-m.) head, and are directly 
driven by 100-hp. induction motors which are auto- 
matically started and stopped from alternating-current 
motor control panels, all furnished by the General Elec- 
tric Company. Two,:sump tanks are installed in the 
pump pit and are cross-connected by a suction main 
from which the pump suctions are taken. The pumps 
discharge into a pressure main, to which is connected 
a pair of accumulator tanks mounted on the operating- 
room floor, the governor-operating cylinders being fed 
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FIGS. 83 AND 4—GENERATOR ROOM AND SOME OF THE CONTROL APPARATUS USED WITH EACH UNIT. 
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the top of the lower section of each accumulator tank. 
The air is furnished by a compressor driven by a 5-hp. 
General Electric motor, a 0.5-in. (1.27 cm.)supply pipe 
being run to each accumulator tank. A hand-operated 
pump is installed on the operating-room floor to enable 
the gates to be closed if the water supply is interrupted. 
Five sets of wooden block brakes actuated by compressed 
air are provided.on each generator as they may be forced 
against the rotor-rim flange when it is desired to bring 
a machine to a standstill promptly. Waterwheels were 
furnished with a rating of 9700 hp. in order to insure 
the driving of the generators at full load even under 
back-water conditions. The stream flow past the plant 
is extremely variable, ranging from about 1800 second- 
feet (50.4 cu. m. per sec.) minimum to 100,000 second- 
feet (2800 cu. m. per sec.) maximum during a year. At 
times the head is cut down from 5 ft. to 15 ft. (1.5 m. to 
4.6 m.) below normal. As shown by tests these genera- 
tors will readily deliver 7000 kw. each at 80 per cent 
power factor. According to a statement made by Presi- 
dent Philip Cabot of the Turners Falls company before 
the Massachusetts Gas & Electric Light Commission, the 
unit cost of the total development figures $65 per horse- 
power. The plant, therefore, is one of the lowest cost 
developments recently constructed. 

The guide and thrust bearings of the generating units 
are lubricated with ordinary machine oil supplied by 
gravity from a tank and filter located on a gallery at 
the west side of the operating room, about 65 bbl. of 
oil being maintained in the system. The tank is auto- 
matically filled by two vertical Buffalo oil pumps, each 
directly driven by a 5-hp. Western Electric induction 
motor. Qil discharged from the bearings is piped into 
a receiving tank under the operating-room floor, whence 
it is pumped to the filter and supply tank previously 
mentioned. The oil-pump motors are controlled by Cut- 


ADJOINING THE GENERATOR 


ROOM ARE THE TRANSFORMER COMPARTMENTS; ABOVE THESE, OVERLOOKING THE GENERATORS, IS THE SWITCH ROOM 


from the pressure main and discharging into a receiv- 
ing main leading back to the sump tanks. 

Each accumulator tank is divided into two sections 
by a diaphragm, the upper section being open to the 
air and connected with the discharge main by a relief 
pipe. Once a week compressed air is forced into the 
governor-operating system to provide an air cushion at 


ler-Hammer control switches governed by tank float 
connections. 

At each generating unit on the operating-room floor 
are located the governor, with tachometer and gate- 
position indicator; the air brake valve for controlling 
the rotor brakes; an engine telegraph stand connected 
with the switchboard gallery; a Peterson oil meter; 
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one Schaeffer & Budenberg and three Peterson ther- 
mometers reading to 60 deg. C. and connected with the 
oil piping; valves controlling the supply of oil and water 
to the generator bearings and governor; a Schaeffer & 
Budenberg recording thermometer on the thrust-bear- 
ing oil-discharge piping, and a field switch panel. 

The exciters are of the shunt-wound, interpole type, 
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going lines can be connected to the through 66,000-volt 
or high-tension transfer bus within the station and thus 
fed from any other bank of high-tension transformers. 
All of the transformers are of the water-cooled type and 
were supplied by the General Electric Company. Cir- 


culating water is furnished from the canal through a 
twin strainer, an auxiliary town-water connection also 





FIGS. 5 AND 6—OIL-SWITCH MOUNTING AND ROOF TERMINAL FOR TRANSMISSION LINE 


and a Tirrill regulator is provided on the benchboard 
for each generator, there being no rheostat in the alter- 
nator field. Any machine may be either self or sepa- 
rately excited by operating a switch on the floor panel 
near each unit, provision being made for transfer by 
either manual means or remote control from the switch- 
board gallery. Along the wall of the operating room 
behind each unit are dampers arranged for circu- 
lation of either indoor or outdoor air through the rotor 
air ducts, these dampers being manually adjustable 
through a wide range. Sixty-six-hundred-volt gener- 
ators were selected on account of their superior effi- 
ciency, due to thinner insulation, compared with 13,200- 
volt generators, and also because of the decreased corona 
loss at the lower voltage. 


PROVISIONS FOR ISOLATING TRANSFORMER FIRES 


The transformers are located in fireproof bays on the 
east side of the operating room, provision having been 
made for an ultimate installation of four 66,000-volt 
banks for the outgoing long-distance lines and two 
13,200-volt banks for local transmission. At present 
two 10,500-kva. and one 15,000-kva. bank of 6600/66,- 
900-volt transformers and one 4500-kw. bank of 
6600 /13,200-volt transformers are in use. The switch- 
board gallery is 15 ft. (4.5 m.) above the operating-room 
floor and over the 13,200-volt transformers. At the 
rear are concrete structures for the 6600-volt and 13,- 
200-volt buses, the 66,000-volt bus being carried across 
the station from end to end in the upper part of the 
building. Switches connected with this bus are divided 
into two groups, each group being mounted in a high- 
tension room above the 66,000-volt transformers. Two 
sets of 6600-volt buses are provided, with two sets of 
13,200-volt buses. Any generator or transformer group 
can be connected to either 6600-volt bus and any 13,200- 
volt line can be thrown upon either 13,200-volt bus. 
Normally each of the four 66,000-volt lines leaving the 
station is connected with the secondaries of one particu- 
lar transformer bank, but through the manipulation of 
the necessary oil switches and disconnectors the out- 


being available. The transformers are mounted on 
wheels bearing upon, rails extending into the several 
bays so that any unit can easily be removed by crane. 
A 60-ton (54.4-metric ton) Whiting electric crane serves 
the operating room. The main and auxiliary hoist 
motors as well as the lateral-motion and longitudinal- 
travel motors are General Electric three-phase, 550-volt 
induction units. 

Rolling fire doors held open by fusible links are pro- 
vided for each transformer bay. Under the transform- 
ers are reinforced-concrete pits 18 in. (0.45 m.) deep, 
which are connected with the river through traps for 
emergency oil discharge. A valve handle controlling this 
discharge is extended through the bay wall into the 
operating room to enable the oil to be discharged even 
when the fire doors are closed. A small filtration plant 
for transformer, switch and lightning-arrester oil is 
installed in the station and equipped with a 5-kw. Gen- 
eral Electric drying oven, a 12-in. (0.3-m.) filter press 
and storage tanks. A 7.5-hp. motor-driven pump is 
used in connection with the filter. 

The benchboard is an eleven-section General Electric 
remote-control installation, there being four generator 
panels with two blanks, two 66,000-volt line panels, one 
station panel and two 13,200-volt panels. Each gen- 
erator is equipped with a power-factor indicator. At 
the rear of the switchboard, carrying the usual edge- 
wise-type indicating instruments, are mounted curve- 
drawing kilowatt meters on all outgoing lines, a curve- 
drawing 6600-volt busbar voltmeter and a watt-hour 
meter for each generator and each outgoing line. Test- 
ing contacts are provided for current and potential 
readings, double-plug screws being provided for keep- 
ing the current transformer secondaries closed while 
taking readings. At one side of the benchboard is in- 
stalled a dummy bus and transmission system, with 
miniature incandescent lamps indicating the open or 
closed position of all high-tension switches. The lamps 
are controlled by buttons at the operating desk. The 
latter is provided with four private and three public 
telephone lines and with facilities for log-sheet work. 
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In front of the switchboard is a platform of 2.5-in. (0.75 
m.) hard maple, no nails being used in its construction. 

Immediately behind the switchboard is the bus struc- 
ture devoted to 6600-volt service, and behind this is the 
13,200-volt bus structure. The oil switches are mounted 
above and at the rear of their respective bus structures. 
The current and potential transformers for the two 
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FIG. 7—PRINCIPAL SWITCHING ARRANGEMENTS 


lower-voltage circuits are located inside the bus struc- 
ture. On the 66,000-volt circuits bushing-type current 
transformers are used, being installed in the switch ter- 
minals. The 6600-volt and 13,200-volt wiring is carried 
in fiber duct, control wiring being run in iron conduit. 
The leads from the generators are run downward into 
the floor of the operating room and thence to the 6600- 
volt switch and bus connections, the transformers being 
fed from the latter through switches. The 13,200-volt 
circuits from the transformer secondaries are carried 
from the controlling oil switches out of the building by 
conduit and open lines, as recently described in the 
ELECTRICAL WORLD. 


SWITCH MOUNTINGS AND ALARM SYSTEM 


The 66,000-volt oil switches are of the General Elec- 
tric K21 type and are installed with tanks raised above 
the floor sufficiently to allow removal of tanks by wind- 
lasses. The latter are permanently attached to the 
switch-supporting frames. Disconnecting switches are 
mounted immediately above the oil switches. The high- 
tension oil switches, which are solenoid-operated, are 
piped so that the tanks can be emptied into a receiving 
tank in the lower part of the building for filtration, 
provision being made for pumping this oil back into the 
switch cans again after filtration. General Electric No. 
12 or No. 14 switch oil is used in the tanks. Steel 
structures support the oil switches and disconnect- 
ing switches. The 66,000-volt conductors, which con- 
sist of copper tubing, are screened in from the rest 
of the switch room as illustrated. All 6600-volt poten- 
tial transformers are air-cooled, the 13,200-volt equip- 
ments being oil-cooled. Fuses for the latter are sup- 
ported in separate fireproof compartments. The bat- 
tery furnishing direct current for solenoid operation 
consists of sixty cells, which are charged by a 3.5-kw. 
motor-generator set placed in the station auxiliary bay. 

The lightning arresters are of the electrolytic type 
and are mounted in fireproof compartments on the roof. 
The various outgoing lines are dead-ended on strain 
insulators carried on steel towers, the leads from the 
station interior being carried upward through roof 
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bushings inclosed by railings to prevent the approach 
of persons within the danger zone. Taps from the out- 
going phases are carried to horn-gaps at the tops of the 
supporting structures as shown, and thence leads are 
taken through roof bushings into arrester houses. The 
latter are divided into fireproof compartments, with 
provision for oil drainage into the river through traps. 
Wire-glass removable skylights enable arrester cones to 
be removed and replaced conveniently compared with 
the usual task of dismantling arresters on the inside of 
a low and narrow compartment. 

Among alarm systems used in the plant are devices 
for indicating when the temperature of transformers 
exceeds 80 deg. C., when the transformer cooling water 
is interrupted, when the governor-system water supply 
is too high or too low, when the bearing oil supply is 
too high or too low, when the thrust bearings overheat, 
and when the guide-bearing lubrication is interrupted. 
Alarm bells and annunciators are energized by a stor- 
age battery located beneath the switchboard gallery, the 
indicating apparatus being mounted on the gallery. A 
Bristol] recorder is also placed near the benchboard to 
show the water level in the forebay, and near by is a 
pair of tubular gages showing the height of water on 
each side of the racks, any difference in level between 
the two tubes indicating an obstruction. 

Hourly readings are taken on the floor at each gen- 
erating unit of the flow of oil to the thrust bearing, the 
oil temperatures at the inlet and outlet of the thrust 
bearing, water temperature at the outlet of the guide 
bearing, gate opening and governor hydraulic pressure. 
The temperature of the transformers in each bank is 
also taken hourly. A machine shop with motor-driven 
tools is located in one of the bays below the switch- 
board, and another bay is provided for station auxiliary 
equipment, including the motor-driven exciter above 
mentioned, 300 kw. in power and 15 kw. in lighting 
transformers. The station operators work in three 
eight-hour shifts. On each shift one foreman, one 
switchboard operator and one floor operator are re- 
quired, with a fourth man at the canal headgates. 

The engineering on the Montague City development 


FIG. 8—-TRANSFORMER COMPARTMENTS PROTECTED BY ROLLING 
FIRE DOORS 


was the work of the staff of the Turners Falls com- 
pany. F. L. Hunt is chief engineer, H. M. Turner is 
hydraulic engineer, H. A. Moody was resident engi- 
neer, and Arthur T. Safford was consulting hydraulic 
engineer. Charles F. Mosher is superintendent of sta- 
tions, and Haller David Seavey is superintendent of dis- 
tribution of the system of the allied companies. 
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CHARACTERISTICS OF GLASS 
MICARTA-CORE INSULATOR 


Results Obtained with High-Voltage Insulator De- 
veloped to Overcome Inherent Faults 
of Porcelain Insulators 
BY LINCOLN NISSLEY 

During the last two years the engineering department 
of H. M. Byllesby & Company has made an extensive in- 
vestigation of insulator problems with a view toward 
producing a better insulator than the present market 
affords at the same cost, and to using materials which 
do not have the inherent defects that porcelain is known 
to have. The possibility of producing the insulators in 
quantities without delay was also considered, since in- 
sulator manufacturers at present are unable fully to 
meet demands and make prompt deliveries. 

In designing the Byllesby insulator careful study was 
made of first principles and their application, funda- 
mental laws of mechanics and materials, electrostatic 
and magnetic laws, and economic principles. Electrical 
and mechanical tests made upon the insulator which was 
finally developed indicate that the 
principles were correctly applied. 
This indication is strengthened 
by a year of successful operation 
and the experience gained in the 
assembly of more than 15,000 
units, not a single one of which 
has failed to date. 

The insulator consists of a 
micarta core on which are assem- 
bled glass disks separated by as- 
bestos washers and held in place 
by a simple interlocking washer 
and cotter key. Castings are fas- 
tened to each end of the core for 
attaching it to the support and 
conductor. After the parts are in 
place the unit is heated uniformly 
to a temperature of 100 deg. Fahr. 
and compound poured into the core 





through the top casting. Thus ‘Section Elevatior 
: . MICARTA-CORE GLASS 
only the end castings and micar- INSULATOR 


ta core are subjected to mechani- 
cal stress, the disks being required only to increase the 
leakage surface and arc-over distance. The compound 
poured into the core is employed principally to prevent 
moisture entering the insulator shell, but also serves to 
prevent puncture from power arcs. Corresponding 
parts of these insulators, regardless of size, are inter- 
changeable. An additional advantage of the insulator 
is its relatively light weight, which permits economy in 
freightage, cartage and. Jabor and reduces dead-load on 
the tower supports. Some of the principal characteris- 
tics of the Byllesby insulator are given in the accom- 
panying table with the dimensions and weight of a well- 
known porcelain suspension cap and pin-type insulator. 
From a number of tests made on the 11-disk insula- 
tors it has been found that they do not are over when 
dry until 310 kv. has been impressed. When wet 240 
kv. is necessary. Subjected to high-frequency oscilla- 
tions from a machine capable of developing 600 kv. at 
100,000 cycles, this type of insulator successfully with- 
stood 200 kv. for one-half minute and 300 kv. for one 
minute. The voltage was gradually increased over a 
period of five minutes to 550 kv., when the insulator 
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arced over. It is interesting to note that when these 
insulators do flash over the arc curves outward; thus 
the disks are less liable to destruction. 

During tests that have been carried to the point of 
destruction the top casting and lower clamps were 
melted and destroyed and two of the end disks melted 
CHARACTERISTICS OF BYLLESBY INSULATOR AND COM- 

PARISONS WITH PORCELAIN SUSPENSION CAP 
AND PIN-TYPE INSULATO 
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Dark or bold-face figures refer to a well-known porcelain sus- 
pension insulator. 





but the micarta core and central group of disks were 
uninjured. In this condition the insulator withstood 
290 kv. before arcing over. From this experience it ap- 
pears that the micarta core alone would answer all op- 
erating requirements during fair weather. To test the 
value of the compound the insulators have been sub- 
merged in solutions of soda and other lyes for twenty- 
four hours and while still dripping have been subjected 
to 200 kv. before arcing over. 

The eleven-disk insulators will be used exclusively on 
the 110,000-volt line which is being built from Wiscon- 
sin to Minneapolis to serve the Twin Cities. The line 
west of Stillwater is being equipped with them. Five- 
disk insulators of the micarta-core glass-disk type are 
also being placed on a number of 60,000-volt lines in 
various parts of Minnesota. The Montana Power Com- 
pany was one of the first companies to try out the glass 
disk feature. 


Subaqueous Sound Transmitters 


In submarine signaling strong vibrations are set up 
by means of an electromagnet fed from an alternating 
current supply. In a patent, No. 1,218,934, to Messrs. 
Evershed and Kilroy two U-shaped electromagnets are 
disposed at right angles to each other on opposite sides 
of the sound-transmitting diaphragm, to which are at- 
tached two laminated armatures for completing the mag- 
netic circuit of each electromagnet. In this way the 
periodicity of vibration of diaphragm is twice that of 
the alternating-current supply connected with the elec- 
tromagnets. 


Measuring Magnetic Drop 


Dr. Walter Rogowski of Berlin-Charlottenburg, in 
Patent No. 1,204,489, suggests a very simple device for 
determining the ampere-turns necessary for magnetiz- 
ing any magnetizable part of electric machines, such as 
yokes, teeth, magnet bodies, armatures and the like. 
Upon a core which may be made of rubber or other 
flexible material in the form of a flat band of elliptical 
cross-section is provided a winding. 

For finding the magnetomotive force between the two 
points of an iron body, the free ends of the rubber are 
laid against these places in such a way that the center 
line of the coil at its ends will form an angle of 90 deg. 
with the contact surface. Then the mmf. may be meas- 
ured at the instrument by sending an alternating flux 
through the iron body. 
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WEDGE CLAMP TO SUPPORT 
VERTICAL CONDUCTORS 


Method of Constructing and Applying Device Designed 
to Meet Code Requirements for 
Conduit Risers 


BY GUY MAXFIELD 


In the National Electrical Code it is specified that all 
conductors in vertical conduit risers must be supported 
within the conduit system in accordance with the fol- 
lowing table: 


No. 14 to 0, inclusive, every 100 ft. (30.5 m.). 

No. 60 to 0000, inclusive, every 80 ft. (24.4 m.). 

Above 0000 to 350,000 cire. mil, inclusive; every 60 ft. (18.3 m ). 

Above 350,000 circ. mil to 500,000 circ. mil, inclusive, every 50 ft. 
415.2 m.). - 

Above 500,000 circ. mil to 750,000 circ. mil, inclusive, every 40 ft. 
(42.2 m.). 

Above 750,000 cire. 


mil, every 35 ft. (10.6 m.). 


Figs. 1 and 2 illustrate the construction and appli- 
cation of a wedge clamp for supporting vertical con- 
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II- Plan View 


FIG. 1—ELEVATION AND PLAN VIEW OF WEDGE CLAMP 


ductors to meet the above outlined Code requirements. 
In a conduit wiring installation this clamp must be 
arranged within a sheet-iron case or cabinet to satisfy 
the Underwriters’ specifications. Usually in a vertical 
conduit run there are a number of conductors that must 
be supported. All of the conductors in any given run 
may be sustained, in accordance with the arrangement 
delineated, in the same steel cabinet. Frequently it is 
feasible to pass a U-bolt through the steel plate form- 
ing the back of the box instead of through an angle- 
iron support as suggested. The method can also be 
utilized for supporting and insulating vertical open- 
work conductors. 

The insulating clamping blocks should preferably be 


FIG. 2—INSULATING CLAMPING BLOCK 


made of a noncombustible material. However, in dry 
places, noncombustible materials can be used for mak- 
ing the blocks. Hard maple, thoroughly impregnated 
to prevent the absorption of moisture, has been used 
in certain cases. Hard fiber can be utilized, In mak- 
ing the block, a spool of the general proportions indi- 
cated at II, Fig. 2, is turned from two pieces of insulat- 
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ing material held together so that the dividing plane 
between them occupies a central position longitudinally 
in the block. This is necessary so that after the spool 
has been turned out it will comprise two sections, as 
at I, Fig. 2. Then a portion CD (1, Fig. 2), is ma- 
chined or cut off with a chisel to provide a smooth sur- 
face to bear against the angle iron or other support. 
Also some material should be planed off of the surfaces 
EF so that when the blocks are clamped around the 
conductor they will grip it firmly without touching 
one another. Note that the hole through the center 
of the clamping blocks is tapered. This construction 
is used so that the weight of the conductor will tend to 
tighten it in the blocks. 

The distance A, Fig. 1, should, where the clamp is 
to be used for supporting an open-work conductor, be 
such that it will equal at least 0.5 in. (1.27 em.) where 
the pressure on the conductor is 300 volts or less, and 
equal at least 1 in. (2.54 cm.) where the pressure is 
between 301 and 500 volts, this clearance being in ac- 
cordance with Code requirements. In open-work wiring 
adjacent conductors should be separated by at least 2.5 
in. (6.35 cm.) for voltages up to 300 and by 4 in. (10.16 
cm.) for voltages from 301 to 500. In a conduit-wiring 
installation clearances such as above indicated are desir- 
able, though not necessary. 


Direct-Reading Capacity Meter 


An instrument for measuring capacities with the same 
convenience that is experienced when potential is 
measured with a voltmeter is the development of Burch- 


ard P. Romain of South Orange, N. J. (patent No. 


1,217,827). Two fixed coils connected in series with a 
fixed condenser are connected across an alternating-cur- 
rent line to furnish the dynamometer field to a movable 
element made up of two coils arranged perpendicular 
to each other. The latter two coils are also connected 
in series with each other and with a fixed condenser 
making up part of the instrument body. With an un- 
known capacity placed in series across the line with the 
movable coils and its fixed condenser, deflection will re- 


sult, depending upon the condensance of the unknown 
capacity. 


ELECTRICITY VERSUS OTHER 
POWER FOR COAL MINES 


Comparative Data on the Cost of Operating a Coal 
Mine After Steam-Electric Operation Had Been 
Substituted for Steam Drive 

In connection with the article which appeared in the 
March 24 issue of the ELECTRICAL WORLD on page 559, 
the following revisions should be made: In Table II, 
under “steam plant,” the wages paid to firemen, ash 
handlers and water tenders amounted to $598 during 
twenty-six working days. Under “electric plant,” the 
cost of supplies, engineers’ wages and cost of additional 
labor and operating the ventilating fan motor should 
be $700 per month, making the grand total for the 
steam-electric plant $6,430. In Table V, under “elec- 
trically operated mine,” read “tons of coal produced 
per month, 4444.3.” The fifth line under Table II 
should read “the former was only being opened,” etc. 
The fifth line in the second column on page 560 should 
read “thus bringing the equivalent cost to $0.1107.” 
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Effect of Adding Conductors to D. C. Networks 


Simple Solution for Problem Caused by Installing a Conductor of a Given 
Size in a Particular Position—Superimposing Currents and 
Voltages Upon Those Already Existent 


BY MERWYN C. RODI 


IRECT-CURRENT networks such as exist in the 

downtown districts of many large cities are in gen- 

eral not so much the product of a single original 
design or layout as they are the result of a gradual 
growth. New feeders and mains are added from time 
to time as demanded by the increasing load, and these 
additions affect the current and voltage relations which 
formerly existed in the neighboring conductors. In view 
of the high cost of large cables and the importance of 
this class of service, it becomes advisable to know be- 
forehand, quite definitely in some cases, what will be 
the effect of installing a conductor of a certain size in a 
particular position in the system. A relatively brief 
solution of the problem is given in the following columns 
with an illustration of the manner in which currents and 
voltages may be superimposed upon other currents and 
voltages in direct-current calculations. 

Suppose that one or more new conductors are to be 
added to a direct-current network, and that the loads 
connected with the system will be the same after the 
change as before. Also, suppose that the potential 
differences between the station buses feeding the system 
remain the same. In determining the effect of the 
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ers are known from the station ammeter readings, and 
the pressure wires give data on the voltage relations. 
Furthermore, data are usually available upon the. flow 
of current in mains as well as in the feeders under peak- 
lead conditions. Such data are obtained from readings 
of maximum-demand ammeters and _ split-type cable- 
testing ammeters, and from measurements of milli- 
volts drop over the link fuses in junction boxes..... 
For illustrative purposes a very small direct-current 
system, such as shown in Fig. 1, may be considered. 
It consists of a loop of mains and two feeders, one from 





A B Cc D 
4 
A +005 —0.02 —0.01 —0.01 0 
B —0.02 +0.03 0 0 + 1.588 
Cc —0.01 0 +0.07 —0.02 +17.735 
D —0.01 0 —0.02 +0.07 0 
A B Cc 
-~9—_—_—_9—_—___9—_——_-4; —?- 
—0.02 +0.03 0 + 1.588 
—0.11 +0.04 +0.09 —0.92 +17.735 
+034 —0.14 —0.09 +0.07 0 
ee c 
ie —0.125 -+0.09 + 9.001 
+034 +037 —0.09 | +26.996 
(9.001 «K —0.09) — (26.996 * 0.09) 
B=; = 5.93 
> = (—0.125 X —0.09) — (0.37 x 0.09) — + 146 
,_ (—0.125 K 26.996) — (0.37 + 9.001) __, ; 
C= [eis % — 6.09) — (6.87 x 666) CO 304.08 
Substituting in a row of second determinant, A = + 140.99. 


Substituting in a row of first determinant, D = + 107.02. 


. 1 AND 2—SMALL DIRECT-CURRENT SYSTEM OF MAINS AND FEEDERS, AND NETWORK WITH IMAGINARY CURRENTS FLOWING 


IN THE MESHES, WITH SOLUTIONS THEREFOR 


change all of the station buses feeding the system are 
considered to be tied together, and all currents and volt- 
ages existing in the system before the change are con- 
sidered removed. Imaginary emfs. numerically equal 
to the potential differences which existed in the network 
before the change are assumed to act in the new conduc- 
tors between the respective pairs of points which were 
to be joined by new conductors. The currents which will 
flow in the network under these circumstances are then 
determined. The values obtained are the currents which 
must be added to those which previously flowed in the 
various branches to find the currents which will flow 
in the respective branches after the change. Where the 
addition of conductors is to be accompanied by a change 
in loads these may be taken into account with hardly 
any additional calculations. This general method may 
also be used in experimental determinations with minia- 
ture models of direct-current systems. 

Usually plenty of data are available upon which to 
base the calculations. The currents in the existing feed- 


a high bus and one from a low bus. The high bus is 
maintained at a potential of 3 volts, on a side, above the 
low bus. There are three loads on the system, two of 
400 amp. each and one of 200 amp., taken off at the 
points shown. The resistances of the feeders and mains, 
one side only, are shown in the diagram. The current 
in each feeder and main is known and is marked in the 
figure with an arrow indicating the direction of flow. 
The voltage at each feeding point is known or may be 
readily computed. In the particular problem under con- 
sideration, it is proposed to add a new feeder from the 
high bus to the point where the 200-amp. load is taken 
off from the mains, and also to add another main in 
parallel with the main between the 200-amp. load and 
the 400-amp. load which is farthest from the buses. 
With the same loads on the system and the high bus still 
maintained at a potential of 3 volts above the low bus, 
what will be the current and voltage relations in the 
system after the new conductors are added? 

There is a difference of potential of 17.735 volts be- 
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tween the high bus and the feeding point of the pro- 
posed feeder. Between the two points to be connected 
by the proposed main is a potential difference of 1.588 
volts. These emfs. are represented acting in the new 
conductors in Fig. 2, and the buses are shown tied to- 
gether. This system was solved for the currents flow- 
ing in the various branches due to the imaginary emfs. 
and the currents were noted on the figure. 

The currents were obtained by finding the imaginary 
currents in the “meshes of the net.” The use of these 
imaginary currents dates back to J. Clerk Maxwell. 
They are here represented by the letters A, B, C and D, 
and are considered as flowing in a counter-clockwise di- 
rection around the meshes in which the respective letters 
are placed. If any of the imaginary currents should be 
found to have a negative value, this would mean that it 
would flow around its mesh in the opposite direction 
to that assumed. The imaginary currents when super- 
imposed upon each other give the currents flowing in the 
branches of the network. 

Equations are formed representing summations of 
voltages around the meshes or loops. An equation is 
formed for each mesh and every conductor in the figure 
is contained in one or more of the meshes. The sum 
of the voltages around any closed loop must equal zero, 
and the total current flowing to any point on the net- 
work must equal the total current flowing away from 
it. The second condition is evidently fulfilled if the 
currents are found by the superposition of currents 
flowing in closed loops. 

Only a small number of simultaneous equations are 
required in this example, but the number of equations 
may be large in actual practice, so it is advisable to carry 
out their solution by means of a determinant. The table 
illustrates the solution of a determinant by the simple 
routine method. The methods given in most text-books 
for juggling determinants apply only to special forms. 
In the first reduction step given in the table column D 
is multiplied by +-5 and the result is added to column A. 
It is also multiplied by —2 and added to column B, by 
—1l and added to column C, and by zero and added to 
the column to the right of the vertical line, so that a 
determinant containing a row of all zeros, except the 
term —0.01 in the D column, is obtained. The row and 
column containing this term are then crossed out and 
the determinant is reduced further in the same manner 
until it may be readily evaluated. 

The value of any letter in a determinant such as this, 
representing simultaneous equations, is found as fol- 
lows: The determinant exclusive of the column at the 
right of the vertical line is evaluated. Then the same 
determinant, except that in place of the column of the 
letter which it is wished to find the column at the right 
of the line is substituted, is evaluated, and the value of 
the letter is obtained by dividing the latter result by the 
former. However, it is not necessary to carry out two 
separate solutions for each letter. The column at the 
right of the line is carried along in the process of re- 
duction and worked with in the same manner as any of 
the other columns. The numbers which were taken out 
of the determinant, as —0.01 in the first reduction, were 
dropped because they would appear in both numerator 
and denominator in the result, and therefore would not 
affect the ratios which give the letters solved for. Su- 
perimposing A, B, C and D upon one another, the cur- 
rents shown in the diagram of Fig. 2 are obtained, and 
superimposing these upon the currents of Fig. 1, the 
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currents shown in Fig. 3 are secured. These currents 
represent those that will flow after the installation of 
the new conductors. It will be seen that these values 
are consistent and fulfill the conditions of the problem. 


REMOVAL OF CONDUCTORS 


The occasion would be rare where it would be de- 
sirable to calculate the effect of removing conductors 
from a direct-current distribution system. The desired 
information could usually be readily obtained by pulling 
a switch or a fuse. However, suppose that it is de- 
sirable to calculate the effect of removing the two con- 
ductors (Fig. 3) which were considered as new in the 
previous discussion. Fig. 4 is drawn showing the sys- 


tem of Fig. 2 with all loads removed, the buses tied 
together, and with emfs. acting in the conductors which 
it is proposed to remove. The values of these emfs. are 
unknown, but they are such that they will cause cur- 
rents in the conductors to be removed which are equal 


N xX 
—0.01 i) 
—0.01 40.07 0 
—0.01 —0.02 +1.00 
+0.02 0 o +1.00 


— 5.979 
— 6.082 
+21.286 
+ 4.408 


FIGS. 3 AND 4—SYSTEM FORMED BY ADDING CONDUCTORS TO 
SYSTEM IN FIG. 1, AND SOLUTION FOR CURRENTS IN FIG. 4 


but opposite in direction to those which were originally 
flowing in them. The currents return through the other 
branches of the network, and it is desired to know the 
magnitude of the current in each branch. 

The current is represented as returning by any con- 
venient path, and imaginary currents of unknown values 
are represented as flowing in loops of the network, which 
include all of the branches except the conductors which 
are to be removed. These are carrying a definite known 
current. Equations representing summations of vol- 
tages around the loops are formed as before. One equa- 
tion is formed for each loop containing an imaginary 
current and one for each conductor containing an un- 
known emf. These simultaneous equations are solved 
for the imaginary currents. In this case M = —140.99 
amp. and N = —107.02 amp. The imaginary currents 
are superimposed upon one another and upon the nu- 
merical currents. This gives the current in each branch 
which must be added to or subtracted from the current 
in each branch in the original network to give the cur- 
rents which will exist after the proposed removal of con- 
ductors is made. In this case a diagram exactly similar 
to Fig. 2 is obtained, except that the currents and emfs. 
are directed oppositely to those shown there. These cur- 
rents added to those of Fig. 3 give those shown in Fig. 1. 

The use of the general method will now be illustrated 
by an example which is typical of cases arising in prac- 
tice. It may be seen that it is not necessary to solve 
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the entire network, but that the calculation may be 
applied to a portion of a network such as shown 
in Fig. 5. However, an allowance will be made to take 
zcare of the effect of conductors outside of this area. 
The resistances of the mains, mostly 500,000-circ. mil 
mains, are marked on the diagram. The feeding points 
are shown by small circles and the resistance of each 
feeder is marked at the feeding point. 

A new load of about 200 amp. under peak-load condi- 
tions is to be connected with the network at the point 
marked s and another new load estimated at 100 amp. 
under the same conditions is to be connected at the point 
r. In addition it is proposed to install a new feeder 
of 1,000,000 circ. mils cross-section from the high bus of 
one of the stations to the point s. During peak load the 
potential of the bus is 15 volts, on a side, above that at 
point s. The feeder should take care of the new loads, 
improve voltage conditions and lighten the duty of a 
ccuple of smaller nearby feeders. It is desired to find 





FIG. 5—PORTION OF NETWORK, SHOWING RESISTANCES AND 
FEEDING POINTS 


out what effect the proposed installation and the new 
leads would have upon the system. 


SIMPLIFYING THE DIAGRAM 


Before applying the method previously outlined the 
network diagram may be simplified by introducing some 
modifications which will have only a slight effect on 
the distribution of the current to be taken from the 
new feeder. The voltage is nearly the same at different 
points on the network and is nearly the same at all the 
intersections of mains on the periphery of the square 
shown in Fig. 5. If it were exactly the same at all of 
these points and if additional current were supplied at 
the point s, then the current would flow from s in very 
nearly the same way that it would if the periphery of 
Fig. 5 consisted of heavy copper bus having negligible 
resistance. However, it would not flow in exactly the 
same way, as regards distribution among the various 
conductors, because the new current itself would pro- 
duce some slight voltage inequalities. 

Assuming that the ring inclosing the section consid- 
ered has negligible resistance, sets of lines connecting 
any point with the ring bus may be considered in paral- 
lel. Thus the mains ab and ac may be represented 
by one line of 0.00666 ohm resistance, and fg and fh, 
jk and jl, and tu and tv may also be combined, giving 
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lines of the resistances shown in Fig. 6. The feeders 
which feed inside the section are connected to the sta- 
tion buses, the latter being tied together as was done in 
the preceding problem. Between the ring bus of Fig. 
6 and the bus BB, which represents all the station buses 
feeding the system tied together, is a resistance of 
¢.000775 ohm, or a conductivity of 1290 mhos. This, 
of course, represents the total conductivity between the 
ring bus and the station buses. It would involve a very 
large amount of work to compute the value of this 
quantity accurately, but it is a very simple matter to 
estimate it approximately and a very rough estimate 
will answer the purpose. A part of this resistance or 
conductance is the sum of the conductivities of all the 
feeders whose feeding points lie on the ring bus. The 
rest of it may be estimated as the sum of the con- 
ductivities of a number of paths made up of mains and 
feeders such as shown between A and B’B’ in the lower 
right-hand corner of Fig. 6. 

The solution may be further simplified by another 
change in the circuit which will have little effect upon 
the flow of current in the mains and feeders of Fig. 6. 
The ring bus and the connected station buses may be 
tied together and the conductivity of 1290 mhos divided 
and placed in series with the lines running inwards 
from the ring bus in Fig. 6. The 1290 mhos are here 
divided among these lines in proportion to their con- 
ductivities. This is equivalent to multiplying the re- 
sistance of each of these lines by a constant, which in 
this case is 1.8. This constant need not be estimated 
very closely and the figure here given is probably fairly 
representative for examples of this kind in moderate- 
size or in large direct-current networks. Most of the 
feeders in Fig. 6 may now be combined with one of the 
lines whose resistance has been multiplied by the con- 
stant. Thus multiplying the resistance of the main 
mq (Fig. 6) by 1.8 and combining this with the resis- 
tance of the feeder to the point m, the resistance 
0.0122 ohm of Fig. 7 is obtained. 

According to the general method discussed above, an 
emf. of 15 volts is represented acting in the new feeder. 
In this case there is not only a new conductor, but 
there are also new loads to be added to the system which 
will have an effect upon the current and voltage rela- 
tions. The effect of the new loads may be conveniently 
found in the same calculation as that used to find the 
effect of the new feeder. It is only necessary to indi- 
cate in the diagram used for the calculation that the 
currents which the new loads will require flow from the 
bus and leave the network at the points at which the 
new loads are to be placed. Twelve imaginary currents 
are also represented in Fig. 7 by the first twelve letters 
of the alphabet. Each one is considered as flowing 
around the mesh in which it is placed in a counter- 
clockwise direction. However, A and B flow around 
longer loops than simple meshes. A flows around the 
loop dsei and B flows around the loop dswz. The deter- 
minant for these imaginary currents shown in Fig. 7 
is formed in the same way as the small determinant 
in the table was formed and is reduced and evaluated 
in the same way. From the values obtained the cur- 
rents shown in Fig. 8 are obtained. When superimposed 
upon the currents flowing in the direct-current system 
before the change these currents will give the currents 
which will flow after the change. 

Most of the outer lines in the diagram connecting 
directly with the bus represent more than one single 
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main or feeder. Should the currents added in any of 
these lines be desired it would be necessary to work the 
diagram backward. However, the current additions in 
the lines chiefly affected are found directly by solving 
the diagram, and these results are obtained more ac- 


curately than the smaller current additions for the outer 
lines. 


WORK INVOLVED IN SOLVING PROBLEM 


The routine work of reducing such a determinant is 
simple and can be carried out by any one accustomed 
to making computations after being given a few in- 
structions. But there are two or three cautions which 
it seems advisable to give here regarding the carrying 
out of the solution mathematically. It is highly ad- 
visable to check the work as it proceeds, instead of 
waiting till the final result is obtained. The large 
number of zeros in these determinants affords oppor- 
tunity to reduce the necessary amount of work by judi- 
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flowing from the starting point of the main current to 
the point where this current flows, unless it is known 
that whatever alternative system is adopted will work 
out. The numerical currents here and the others not 
flowing around simple meshes flow from the point s 


either to the bus or to the points where they leave the 
system. 


COMPARISON OF MATHEMATICAL AND EXPERIMENTAL 
SOLUTIONS 


As in the mathematical solution of the problem it is 
not necessary to work with the entire system, so in the 
experimental solution it is not necessary to use a minia- 
ture testing model of the entire system. Wires of dif- 
ferent lengths, and also of different sizes, if so desired, 
may be connected together to represent the portion 
of the circuit which it is desired to investigate. Such 
a scheme of connections for the above example is shown 
in Fig. 6. Although some lines in this figure represent 








Fig. 6 is a modification of the system in Fig. 5, 


loads ; 


showing new feeder and new 


Fig. 7 shows imaginary currents in modification of Fig. 6; and Fig. 8 
represents currents in system of Fig. 7. 


The determinant below gives the solu- 


tion for currents in Fig. 7. 


I J K L 
. 0097 + .0097 0 0 

0 0 0 0 

0 0 0 Ol 

0 0 0 0 
OL 0 0 0 

0 012 Ol 0 

0 0 0 0 

. 0072 0 0 0 
.0269 . 0097 0 0 

. 0097 + .0281 . 0064 0 

0 . 0064 0286 — .0122 
0 0 0122 + .02835 


FIGS. 6, 7 AND 8—METHOD OF CONSIDERING NETWORKS WHEN STUDYING CURRENT RELATIONS 


cious choice of the numbers taken out. It is very im- 
portant, however, in the large determinants to let this 
choice depend also upon one other consideration, and 
that is to make the increments added to the different 
columns relatively small. If very large increments are 
added which increase the numbers in the determinant 
greatly, the final evaluation would be obtained by the 
subtraction of numbers which would be very nearly 
equal. In that case the final result would not be ac- 
curate to the number of places to which the work of 
obtaining the result was carried out. 

In networks which are not all in one plane—that is, 
where wires cross each other without being connected— 
it is sometimes possible to represent the imaginary 
currents as flowing in such paths that no values may 
be assigned to them which will fulfill the conditions of 
the problem. It is advisable, therefore, when one or 
more of the conductors cross others without intersecting 
them (as the feeder WZ does in this example) to repre- 
sent the loop of the imaginary current through it as 


the combined conductivities of two conductors, there is 
no object in taking the trouble to form such combina- 
tions when the solution is made experimentally. The 
wires are made to correspond to the conductors of the 
system according to a definite scale of resistances. 
Voltages representing the differences of potential on 
the system between the points which the proposed new 
conductors are to connect are then applied to the wires 
representing the new conductors. Any new loads which 
are to go on the system simultaneously with the instal- 
lation of the new conductors can, of course, be taken 
care of by removing current at the points where the 
loads are to be placed, as in the analytical solution. The 
fall of potential over any conductor on the test board 
can evidently be multiplied by a constant which will 
give the current flowing in the corresponding system. 
The current increments and decrements for the system 
may be found by measuring the millivolts drop over the 
wires representing the various cables and multiplying 
these values by the proper constant. 
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Part-Slot Fractional-Pitch Windings—II 


Effect of Armature Winding Distribution on the Electromotive-Force Wave Shape as 
Generated by Non-Sinusoidal Field Forms, with a Discussion of Fractional- 
Slot, Fractional-Pitch Windings and Their Application 
BY THEO. ScHou 


The State University of Iowa 


N the first section of this article, which appeared 
in the March 17 issue of the ELECTRICAL WORLD, it 
was pointed out that chording or applying a frac- 
tional-pitch winding may tend to improve the wave 
form and reduce the larger high harmonics to a mini- 
mum. This type of winding is most desirable with 
high-speed machines having large pole pitch and least 
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FIG. 15—EFFECT OF COIL THROW ON EMF. OF STAR-CONNECTED 
WINDING HAVING ONE AND ONE-HALF SLOTS PER 
POLE PER PHASE 


desirable with low-speed machines with small pole pitch. 
This is evident since a chorded winding having the 
same number of effective conductors per slot as the pitch 
winding must necessarily have more conductors per 
slot. A novel and practical method of laying out any 
winding of this description was then explained. In 
addition, the effect of chording windings was shown 
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FIG. 16—EMF. FORM* WITH STAR-CONNECTED WINDING HAVING 
ONE AND ONE-QUARTER SLOTS PER POLE PER PHASE 


graphically and by data for different types of winding 
and various coil throws. More information on the latter 
subject is presented in this issue. 

The effect of one and one-half slots per pole per phase 
with coil throws of 1 and 5 and 1 and 4 on the wave 
form produced by star-connected windirgs is shown in 
Fig. 15. Owing to the distribution of conductors used 


in this construction, two separate groups were consid- 
ered moved through the field and the resultant emf. 
wave plotted. As indicated before, throw 1 and 5 pro- 
duces exactly the same wave form as throw 1 and 9 


TABLE I—CHARACTERISTICS OF WINDING SHOWN IN FIG. 13 


MaximuM DEVIATION FROM 
EQUIVALENT SINE WAVE IN 
Per CENT 


Throw of Per Cent Chord ale 
Coil Pitch Factor 
Star Delta 
land7 100 1.00 2.15 7.2 
land 6 83.4 0. 966 0.9 4.18 
land5 66.7 0. 866 2.09 | 2.15 
land 4 50. 0.707 2.08 5.73 


for three slots per pole per phase (star connection), 
and throw 1 and 4 the same as throw 1 and 7 for three 
slots per pole per phase (star connection). Fig. 17 
gives the emf. wave form for delta connection of one 
and one-half slots per pole per phase winding with 
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FIG. 17—-WAVE FORM* WITH DELTA-CONNECTED WINDING HAV- 
ING ONE AND ONE-HALF SLOTS PER POLE PER PHASE 


throws of 1 and 5 and 1 and 4. These wave forms are 
the same as those obtained from delta-connected phases 
with three slots per pole per phase and throws of 1 and 
9 and 1 and 7. 


With one and one-quarter slots per pole per phase the 


TABLE II—CHARACTERISTICS OF WINDING SHOWN IN FIG. 14 


MAXIMUM DEVIATION FROM 
EQuIVALENT Sine WAVE IN 





Per CENT 
Throw of Per Cent Chord 
Coil Pitch Factor —_. 
Star Delta 
land 10 100 1.00 1.62 7.2 
land9 89 0.985 1.18 5.05 
land8& 77.8 0.94 1.05 2.96 
land7 66.7 0. 866 1.95 1.62 


wave form is as shown in Fig. 16. It has a maximum 
deviation from the equivalent sine wave of 0.74 per 


*Based on field form (Fig. 11) ordinarily obtained with alter- 
nators. 
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cent and has approximately the same characteristics as 
the emf. wave produced by star-connected windings with 
five slots per pole per phase and a coil throw of 1 and 
13. The effect of 1.2 slots per pole per phase on the 
wave form produced by a three-phase star-connected 
winding with a coil throw of 1 and 4 is shown in Fig. 
18. The wave is practically a sine wave, having a 
maximum deviation from the equivalent sine wave of 
0.37 per cent. 

Figs. 19a and 19b show emf. forms plotted for open- 
type two-phase windings having two slots per pole per 
phase with coil throws of 1 and 5 and 1 and 4 and three 
slots per pole per phase with throws of 1 and 7, 1 and 
5, and 1 and 4. The windings have the characteristics 
that are given in Table III. 

The wave form of a two-phase, open-type winding 
with 1.2 slots per pole per phase and a coil throw of 1 and 
3 is shown in Fig. 20. The maximum deviation from 
the equivalent sine wave is 1.87 per cent. Since three 
slots is the minimum number that will make a balanced 
winding for a three-phase two-pole armature, and since 
four slots is the minimum number for a _ two-phase 


é Nica kas aan teal yr wen eer es =a 


etae-dtn ty su -- Soot aa 580-18 He 180° 180" eta} 


ao alice nie cecal 


|i |i 4 


“1? Slot per Pole; aed Two Coils per Slot Throw la 4 
pe Th, ri Phase Star Conhected 


FIG. 18—EMF* PRODUCED BY STAR-CONNECTED WINDING WITH 
1.2 SLOTS PER POLE PER PHASE 


The upper diagram refers to a part-slot winding having two 
slots per pole per phase. The lower one refers to a winding with 
three slots per pole per phase. 


bipolar machine, it follows that the numerator of the 
fraction total number of slots number of poles re- 
duced to its lowest term must be divisible by the num- 
ber of phases to give a balanced winding. Depending, 


TABLE III—CHARACTERISTICS OF WINDINGS 
FIG. 19 


SHOWN IN 


Throw of 
Coil 


Maximum Deviation 
from Equivalent 
Sine Wave in 
Per Cent 


Slots Per 
Pole 


Per Cent 
Pitch 


Chord 
Factor 


—_——_—— | _onems — 


land 5 100 
land 4 75 
land7 100 
land6 83 4 
land 5 66.7 
land 4 50 


1.00 
0.924 
1.00 
0.966 
0. 866 
0.707 | 


WNNmWANo 


therefore, upon the number of poles and phases, the 
application of part-slot windings is limited. For ex- 
ample, a two-phase part-slot winding is not possible 
with two, four, eight, sixteen and thirty-two poles, and 
an armature good for both two and three-phase part- 
slot windings is only possible with ten, fourteen, twenty, 
twenty-two, twenty-six, twenty-eight and thirty poles. 
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The number of possible parallel circuits is also limited by 
part-slot windings except with windings having one and 
one-half, two and one-half, etc., slots per pole per phase, 
which, in this respect, are similar to any whole-slot 
winding. 

As mentioned before, the part-slot winding is most 
applicable and desirable with low-speed machines, where 
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FIG. 19—-EMF. WAVE* PRODUCED BY OPEN TWO-PHASE WINDINGS 
WITH DIFFERENT COIL THROWS 


good electrical characteristics may be obtained with 
great economy of manufacture. As this type of wind- 
ing has the effect electrically of many narrow slots per 
pole, the principal points in favor of applying such 
a winding might be summed up as follows: (1) It 
enables a more economical design, especially with low- 
speed synchronous machines. (2) It saves insulation 
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FIG. 20—-WAVE PRODUCED BY OPEN TWO-PHASE WINDING WITH 
1.2 SLOTS PER POLE PER PHASE 


and labor involved in manufacturing and connecting 
the armature coils. (3) It practically eliminates dead 
points with motors of the synchronous and induction 
type. (4) It has a tendency to produce noiseless ma- 
chines with a desirable emf. wave form. 


*Based on field form (Fig. 11) ordinarily obtained with alter- 


nators. 
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RUNNING CONDUCTORS 
THROUGH CONCRETE BEAMS 


Providing Holes for Passage of Conductors Through 
Concrete Beams by Using Round Wooden 
Plugs While Pouring 

To provide holes for the passage of conductors 
through beams at the new mill of the Naumkeag Steam 
Cotton Company, round wooden plugs were placed in the 
forms before concreting and were later driven out and 
replaced by porcelain bushings. It was impracticable 
to place the bushings before concreting as they are not 





CONDUCTORS PASSING THROUGH CONCRETE BEAMS 


strong enough to stand the ramming, etc., incident to 
concreting. Sleeves made of any magnetic material 
could not be considered on account of inductive effects, 
and brass or similar non-magnetic sleeves would have 
been very expensive. With only triple slow-burning 
braid on the conductors, it was considered that the in- 
sulation to ground would not be sufficiently good if 
heavy fiber tubes were used. As there is a rather loose 
fit between conductors and bushings, split porcelain 
insulators are clamped around the conductors on both 
sides of every third beam to prevent “slacking off” of 
the wires for any great distance in case of breakage. 
The electrical equipment was installed by Lockwood, 
Greene & Company of Boston. 


RECTIFYING CONNECTIONS 


Five Principles to Observe in Correcting Starter 
Connections of Two-Phase Motors 


BY H. H. GETTER 


The method of correcting starter connections de- 
scribed on page 513 of the ELECTRICAL WORLD for March 
17 finally brought about the desired results, but it must 
have involved considerable time that would not have 
been wasted if the following principles had been ob- 
served: (1) When a compensator switch is in the start- 
ing position the entire compensator winding should be 
across the supply line or secondary circuit of the line 
transformers, one end being permanently connected 
thereto and the other through the switch. (2) In the 
running position the compensator should preferably not 
be energized. (3) Furthermore, with the switch in the 
running position the combined supply line and compen- 
sator terminal and the remaining supply line should be 





connected with the same terminals of the motor that 
are joined with the combined supply line and compen- 
sator terminal when the switch is in the starting posi- 
tion. (4) In addition the fuse in the combined supply 
line and compensator terminal should be designed for a 
larger current than the fuse in the other supply line. 
(5) It should also be remembered that each pair of 
phase wires should be connected to the terminals of the 
corresponding windings of the motor. 

If the first condition had been observed no attempt 
would have been made to connect the transformer sec- 
ondary with the alternate compensator, thus placing 
them in series. Again, if conditions (3) and (5) had 
been observed full potential would not have been applied 
across winding not designed for it, and the no-voltage 
release coil would have operated as it should. 


MODIFIED INSTRUMENT TO 
TEST LIGHTNING ARRESTERS 


Jack-Bearing Ammeter and Test Leads Provided 
with Bayonet Joint to Permit Using 
Different-Length Handles 
The portability of a standard General Electric am- 
meter and jack such as is used for testing the charging 
current of aluminum-cell lightning arresters has been 
increased by the Cumberland County Power & Light 
Company of Portland, Me., by the expedient shown in the 
accompanying illustration. When purchased, this ap- 
paratus was mounted on a pole about 5 ft. (1.52 m.) 
long. This length was suitable for some plants on the 
company’s system, but did not prove convenient for 
others on account of space limitations. Consequently the 
rod was cut off and a 6-in. (15.24-cm.) sleeve of 1-in. 





PARTS OF MODIFIED JACK FOR TESTING LIGHTNING ARRESTERS 


(2.54-cm.) brass pipe fitted onto the short section hold- 
ing the ammeter and its connections. In this was cut a 
\4-in. (6.35-mm.) slot 24% in. (57.15-mm.) long, with a 
bayonet joint at the inner end. In addition a suitable 
rod, from 3 ft. to 5 ft. (0.9 m. to 1.5 m.) long, accord- 
ing to conditions, was provided for each station. Each 
rod is turned down from a diameter of 1% in. (31.75 
mm.) at the end to 1 in. (25.4 mm.) to fit the ferrule 
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as shown. A screw set into the rod near the end of the 
reduced section provides a means of locking the rod in 
the sleeve when the apparatus is in use. As the proper 
length of rod, with reduced section and locking screw, 
is kept at each station, it is only necessary for the test 
men to carry the short section bearing the sleeve, am- 
meter, jack and leads from one plant to another. 


COST OF CONSTRUCTING 
PUMP FOR MANHOLES 


Structural Details of a 300-Gal. (1135.6.1.) Pump 
Constructed by the Lincoln Park Commission, 
Chicago, at Cost of $769.49 
Because it has unusual quantities of water to contend 
with in its underground distribution system, the elec- 
trical department of the Lincoln Park Commission, Chi- 
cago, has constructed an extra heavy-duty, portable, 
manhole pump. The entire equipment is mounted on a 
small-wheel truck so that it can be hauled behind an 
automobile or a truck. The prime mover consists of a 
12-hp., 1500-r.p.m. marine engine. It is connected direct- 
ly to a centrifugal pump which is rated at 500 gal. 
(1892.67 1.) per minute at 2000 r.p.m. The compact 
method of mounting this equipment, together with a 23- 
gal. (87-l.) gasoline tank, a 5-gal. (18.9-l.) automobile 
radiator, a 20-gal. (75.7-l.) circulating system tank and 
a 66-gal. (249.8-l.) priming tank, is shown in the ac- 
companying illustration. Pumping against a head of 
15 ft. (4.57 m.), including suction and discharge 
heads, this outfit will deliver 300 gal. (1135.6 1.) of water 
per minute. Fitted as it is with a 4-in. (10.16-cm.) 
intake line and a 3-in. (7.6-cm.) discharge hose, it will 

lift water 30 ft. (9.14 m.). 
One of the features of the outfit is that the entire 
control, including the spark and gasoline levers, the out- 


ARRANGEMENT OF UNITS IN A COMPACT, PORTABLE MANHOLE 
PUMPING OUTFIT 


let and air-vent valve handles and the circulating-system 
valves, is all grouped at the front of the machine. This 
plan has worked out to facilitate one-man operation. 
Another feature is that means have been provided for 
obtaining access readily to any part by making the in- 
closing walls either hinged or entirely removable. Al- 
though the pump has been in operation only a few weeks, 


ELECTRICAL WORLD 


VoL. 69, No. 16 
it has already proved its value by pumping dry a line of 
ten 3-in. (7.62-cm.) ducts that lie along the shore of 
Lake Michigan. A detailed statement of the cost of 


COST OF CONSTRUCTING EMERGENCY MANHOLE PUMP 





Gne Weare Ghee GHC WEE. bias cece debe taeins enn $90.00 
COG SEE oi cay d Seats eae OO aa Ce RAGS CMR ee Enale ee ee 
Construction of truck for engine pump and wheels.........225.30 
Installation of engine on pump truck 

Painting pump truck 

Suction hose, valve and fittings 

eg ee Me A ey ae ee 

One cap . 

Twelve bolts (various sizes) 

PEVS BIOS. Bless, -C CRLIOUE BIG) 6 oc .a ok 6 cic awice wastes se eade 

Five bushings (various sizes) 

Water pipe (various sizes) (12 ft.) (3.66 m.)........... 
Twenty-eight nipples (various sizes) 

Four T’s (various sizes) 

Six unions (various sizes) 

Fifty-six screws and nuts (various sizes) 

Nineteen L’s (various sizes) 

Six padiocks (various sizes) 

TAO SEO | og ok hes ao eat ES SoA Peete 24.13 


Mechanic, thirty-one hours at 50 cents.......cccssesees $15.50 
peeuoer,, 206- Damie Bt Bo. CBMs cc siti cides eedeainckeawe 33.28 


$48.78 
Garage EXpense (OVOFNGCAG) 6c cccccccesccevesevovcvnsnases 120.85 


Total $769.49 


constructing this outfit in the shops of the commission 
under the direction of C. H. Shepherd, electrical engi- 
neer, is given in the accompanying table. 


TRUCK FOR CONVEYING MOTORS 


Vehicle Which Will Transport Motors Up to 30 Hp. 
Designed So as to Make Unloading Easy 


BY H. S. RICH 


A handy truck for conveying electric motors around 
a shop, and which is made from common material such 
as is found in almost any large mill, is shown in the ac- 
companying illustration. The rear axle is made of cold- 
rolled steel shafting 1 in. (2.54 em.) in diameter and 
2 ft. (0.61 m.) long, the rear wheels being 12 in. (0.3 
m.) in diameter and 2 in. (5.08 em.) wide. The front 
axle is 0.75 in. (1.90 em.) in diameter. The platform 
is made of 1.5-in. (3.8l-cm.) maple, bound on the two 
long sides and front with 1-in. (2.54-cm.) angle iron, 
which projects over the rear end on both sides about 
1.5 in. (3.81 cm.), so that a 1-in. (2.54-cm.) pipe roller 
can be fitted thereto. Between the roller and the bar 
carrying it should be packed long hard-wood slats, which 
will enable the roller to turn easily. 

A flat bar 1.25 in. (3.18 cm.) wide by 0.5 in. (1.27 
cm.) thick is bent in the form of a flat-topped arch and 
welded to the top of the front axle about 3 in. (7.62 
cm.) from each end, first having a hole drilled through 
it to receive the king bolt. The truck is drawn by a 
0.5-in. (1.27-cm.) round bar bent from one piece. 

The tailboard may be made of 1-in. (2.54-cm.) angle 
iron, assembled in the form of a grid, or of 1.5-in. (3.81- 
cm.) maple, which should be bound with 1-in. (2.54-cm.) 
angle iron and should be hinged to the end of the plat- 
form with the same bar that holds the roller. Half- 
round bars should be fastened lengthwise of the platform 








APRIL 21, 1917 


with countersunk screws, about 4 in. (10.16 cm.) apart, 
on which a motor can slide without any obstruction 
crosswise. The front end of the platform is held down 
over the king bolt, passing through the front side with 
a washer and cotter key. Over the king bolt is slipped 
a flat bar about 2 in. (5.08 cm.) wide, *4 in. (9.5 mm.) 
thick and 5 in. (12.7 cm.) long, bent slightly upward 


Side View 
4 


ao 
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Top View 


TWO VIEWS OF MOTOR-CONVEYING TRUCK 


at one end and provided with an extra large hole in one 
end to receive a tackle hook. 

To unload the truck the motor is slid toward the 
rear, the front end of the truck tipped up and the motor 
allowed to slide down the tailboard. When not in use 
the tailboard can be thrown back on to the truck. 
Braces are needed between the floor and the upper ends 
of the tailboard to prevent the truck from tipping 
backwards. This truck will easily transport any motor 
up to 30 hp., or a weight of about 1000 lb. (453.6 kg.). 


WHY CONVERTER VOLTAGES 
WERE NOT BALANCED 


Necessity of Recognizing in Installing Synchronous 
Converters That Most Operating Conditions 
Are Far from Ideal 


BY E. C. PARHAM 


It is fair to assume that any electrical machine that 
is designed and adjusted to give good performance un- 
der average operating conditions is not likely to give 
as good performance under extreme conditions. Un- 
fortunately, nearly all operators seem to feel that the 
conditions of their own operating are average ones. 
Usually this proves not to be so, especially in instances 
where troubles arise. The manufacturer can, within 
reason, supply a machine that will operate satisfactorily 
under almost abusive conditions, but such a machine 
will cost more and operators generally are unwilling to 
pay the increased cost. 

A synchronous converter was furnished in one case 
to operate under specified conditions that were fairly 
average. The operator had paid for a machine of lib- 
eral rating and he had received, in good measure, what 
he had paid for. The machine was installed and with- 
out in any way modifying the factory adjustments. On 
starting, it took excessive current and the brushes 
sparked badly even after the converter was up to full 
speed. As the operator had seen the machine tested 
and had accepted it without the least doubt that it 
would be entirely satisfactory, naturally he did every- 
thing that he could to eliminate the trouble before call- 
ing for assistance. He failed to locate the trouble be- 
cause he was handicapped by his own assumption that 
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everything for which he might be considered respon- 
sible was all right and that something must have hap- 
pened to the machine between the time of testing it and 
the time of starting it. 

The engineer who was called upon to locate the 
trouble began work with only one assumption, and that 
was that something was wrong; what was wrong was 
not evident. His first move was to measure the alternat- 
ing voltage applied to the machine, expecting to find the 
voltage excessively high. He did not find the voltage 
excessively high but he did find that the phase voltages 
were 40 per cent unbalanced. That is, the voltage of 
the phase of highest voltage was 40 per cent greater 
than the voltage of the phase of lowest voltage. Had 
the converter been carrying anywhere near its rated 
capacity, the unbalancing would have manifested itself 
turther by excessive heating. The unbalancing proved 
to be due to the incorrect transformer connections. On 
correcting this irregularity commutation became satis- 
factory. 


REMOVABLE CRANE 
USED WITH TRUCK 


With Geared-Type Derrick Hoist 2-Ton (1.81-Metric 
Ton) Loads Are Easily Lifted Aboard 
Truck or Unloaded Therefrom 

The San Diego (Cal.) Consolidated Gas & Electric 
Company has recently placed in service a portable crane 
which may be mounted on any of the company’s 2-ton 
or 4-ton (1.81 or 3.62 metric ton) trucks, of which 
there are eight in use. Ordinarily the crane is kept on 
the transformer platform. If any truck is required to 
deliver a load which can be advantageously handled 
with the portable crane, such as transformers or motors, 
it is the work of only a few minutes to drop the base uf 
the crane into a socket at the rear of the truck. The 
crane has a capacity of 2 tons (1.81 metric tons). With 
it two men can easily pick up a 50-kw. subway trans- 





READY TO UNLOAD TRANSFORMER WITH CRANE 


former, swing it overboard at the rear of the truck and 
lower it into a manhole. 

The removable feature is desirable in that one crane 
is sufficient for several trucks. When loads are deliv- 
ered such as poles or pipe, the handling of which does 
not necessitate the use of a crane, the entire bed of the 
truck is clear for the load. 
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CENTRAL STATION SERVICE 


A Department Devoted to Commercial Policy and Management Topics, 
Including Applications of Electric Light, Power and Heat 


CAMPAIGNS SHOULD BE 
ARRANGED IN ADVANCE 


Analysis of “Off”’-Month Conditions by Toledo Com- 
pany Showed Insufficient Preparation Given 
to Campaign for These Months 

Last year the Toledo (Ohio) Railways & Light Com- 
pany set a sales bogie for each month. Its sales ex- 
ceeded the mark for each month but two. An analysis 
of the reason for failure to reach bogie in the two “off” 
months showed, according to E. R. Kelsey, that not 
enough time and thought had been given to preparing 
campaigns for those months. For this reason the To- 
ledo company began working on its 1917 campaigns in 
October of 1916. All of the printed matter for its Feb- 
ruary campaign was prepared and delivered to the com- 
pany early in January. 

“We believe,” said Mr. Kelsey, “that we should plan 
our work and work our plan. No campaign should be 
attempted without at least thirty days’ preparation. 
Every company, large or small, can and should do the 
same thing. The small company cannot, of course, oper- 
ate campaigns on a large scale, but it should have some 
sort of a separate campaign offer every month. The 
small companies especially should do more business on 
trial and on small-payment propositions. The adver- 
tising used in connection with the offer should be planned 
and scheduled in advance. 

“We have even found that it is a very good idea to 
have each individual salesman planning ahead. Our 
men know a month in advance what the next campaign 
will cover. It helps them to lay out their work, and it 
helps the company’s total sales.” 


SOME REASONS FOR SELLING 
FANS ON DEFERRED PAYMENTS 


The Opinion Held by the Commonweaith Edison 
Company’s Salespeople Is That at Least 
Four Payments Should Be Permitted 
No voice was raised against a proposed plan for sell- 
ing fans on deferred payments when E. A. Edkins of 
the Commonwealth Edison Company asked for opinions 
on such a policy before a recent meeting of employees 
engaged in merchandising. Every one who spoke fa- 
vored time payments. Some thought the payments should 
be small, but the majority believed 25 per cent cash and 
the balance in three equal amounts, payable each month, 
was the proper division. Those who had had experi- 
ence with the deferred-payment plan said it did not cause 

customers to return fans without full payment. 

The greatest advantage seen in the policy is that it 
would probably act to spread the fan season over a 
greater number of summer months. In proof of this 
it is pointed out that many persons have now the idea 
that they can buy fans from the Edison company on the 


deferred-payment plan, an impression gained from time- 
payment offers made on other appliances. When a cus- 
tomer with such a mistaken idea arrives at one of the 
shops early in the summer, selects a fan, and then finds 
he cannot buy it on the deferred-payment plan, he gives 
up the idea of buying it, or at least defers the purchase 
until the hot weather makes it impossible longer to with- 
hold it. 

If the deferred-payment plan were in force, the pros- 
pective buyer would become a purchaser at the time of 
his first visit, and thus fan sales early in the season 
would result. This would have the effect of making the 
fan-sale period begin earlier, and would to some extent 
relieve the period of rush during the hot months. It 
was also thought that the deferred-payment plan, com- 
bined with proper and intelligent salesmanship, would 
tend to make the fan more of an all-year proposition 
than one restricted to the summer season. 


CENTRAL STATIONS’ CHANCE 
TO SERVE THE NATION 


By Encouraging Patriotism Through the Use of 
Electric Flags and by Promoting the Sale of 
Government Bonds 


An opportunity is now at hand for central stations to 
encourage patriotic display and at the same time to 
take on an added lighting load through the electric 
flag. Never in the history of the United States has 
the national emblem been so widely displayed as it is 
to-day. In fact, flag and bunting manufacturers are 
absolutely sold out, and orders now placed cannot be 
filled before June or July. 

Ordinary flags have a daytime display value only, 
but electric flags have a full twenty-four-hour display 
value. Every building is now a real “prospect” for an 
electric flag. Not only may electric flags be used for 
outside display but for interior display also. They 
have been used widely in the Middle West by theaters, 
being placed either just over or to one side of the stage. 
Hotels and restaurants are using them for conspicuous 
display in dining rooms. In fact, they can serve as an 
emblem of national pride and patriotism in every place 
of amusement. 

Industrial establishments are using electric flags in 
the shops, where they offer practically the only means 
of displaying the red, white and blue. 

Besides the load value, there is an element of policy 
involved. It has been half a century since the Amer- 
ican people, drawn from every quarter of the globe, have 
been welded together in a struggle for the right and 
the best principles of democracy as they are to-day. 
Patriotism in this wide and glorious sense is a new 
thing to this nation, and it is only just beginning to 
grip the hundred million people. To stimulate and in- 
crease this patriotism, to help fire the American people 
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with the noble ideals for which President Wilson has 
pledged the manhood and resources of the United States, 
the central stations as a matter of policy should do their 
share. One way is by actively promoting the display 
of the Stars and Stripes through the electric flag. 


By SELLING WAR BONDS TO CONSUMERS CAUSE OF 
NATION IS HELPED 


Another patriotic measure which central stations are 
well equipped to promote is the sale of government 
bonds to consumers. By subscribing for a block of 
these bonds and selling them at the same price to con- 
sumers the central 
stations would be do- 
ing a great service to 
their country. 

Department stores, 
drug stores, tobacco 
stores and _ others 
have already an- 
nounced their inten- 
tion of acting for the 
government in_ the 
sale of bonds to the 
public if their serv- 
ices are needed. But 
with none of these is 
the opportunity to 
serve the government 
so great as with the 
central station. The 
expense will not be 
large. Practically all 
that will be necessary 
will be a letter to each 
consumer as an inclo- 
sure with the monthly bill which is soon to be mailed. 

Should the central stations feel inclined, they could 
offer to finance the payment of these bonds through 
installment privileges and so promote a wider distribu- 
tion of them. 


WHY THE CENTRAL STATION 
STANDS ALONE TODAY 


Much New Vision Needed Before Light Companies 
Will Regard Customers as Something More 
Valuable Than Personification of Meter 
BY C. A. MAGEE 


Manager New Business and Merchandise Department, Consolidated 
Gas, Electric Light & Power Company, Baltimore, Md. 


In all that has been said of central station selling, one 
very important point has been almost entirely disre- 
garded. Commercial enterprise in the appliance field, it 
is true, sells goods and makes a profit; it wins new cus- 
tomers and keeps a closer contact with consumers, but 
then it does another thing. It tends to bring the central 
station down into the classification of a merchant or a 
manufacturer and establish it before the people as a 
normal, natural, necessary kind of business. 

Therefore in insisting upon recognition as manufac- 
turers and dealers, and placing very little emphasis upon 
our “public service corporation” nature, we are moving 
to correct an error which has hampered and restrained 
us, has narrowed our vision, and has built up around 
us a hedge that shuts us out of consideration by the 
public as ordinary commercial concerns. For we are 





PATRIOTIC—IN SPIRING—TIMELY 


The electric flag should be displayed not only by all central stations but 
by every industry, store and public place in the community. 
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isolated to-day, a thing apart, expected to read our 
meters, collect our bills, and to be content with that. 
And this isolation has been accomplished with our own 
consent and co-operation, merely because of the peculiar 
nature of our delivery system. 

It is interesting to consider just how we must look to 
the other people. If we could manufacture our product 
and deliver it in wagons, drawn through the streets by 
horses, or on motor trucks or bicycles, there would be no 
such feeling. We would be as other manufacturers and 
dealers, with no one to question our freedom of action. 
But will any one say, in these present times of under- 
ground systems and 
streets congested with 
motor traffic, that 
our delivery system 
disturbs or _ incon- 
veniences or discom- 
modes the great pub- 
lic to anything like 
the extent that a large 
fleet of department 
store delivery wagons 
does? 

Suppose we imag- 
ine a single depart- 
ment store serving an 
entire city of 600,000 
people, as the Consoli- 
dated of Baltimore 
does, with 150,000 
charge customers on 
its books, each receiv- 
ing a supply of our 
product each day. 
What would its de- 
livery system amount to? Five, three, two, one-ton 
trucks, tnousand-pound light wagons, motorcycles, 
bicycles, one and two-horse wagons—an _ incessant 
movement of them through the streets, crowding, 
jamming, congesting, contesting with pedestrians and 
with other wagons, occasionally colliding to relieve the 
monotony, and maiming or even killing people, with the 
constant menace of the reckless or incompetent driver. 
Contrast this with our own delivery system, either gas 
or electric. But the public naturally has not stopped to 
think of this. While other delivery systems have been 
forcing the public to ever-increasing expense and dis- 
comfort, with constantly growing traffic problems, ours, 
on the contrary, is less in evidence than ever before. It 
is built better, is less obtrusive, less unsightly, more 
permanent, and almost entirely free of annoyance or 
danger to the public. Of the two types of delivery sys- 
tem, ours is entitled to the greater consideration. We 
ought, then, to forget the isolation that was forced upon 
us solely because of our delivery system, and insist 
upon our right to be classed with other manufacturers 
and dealers upon equal terms, allowing us full freedom 
to extend our activities as we may see fit. 

If it be granted, though, that we are manufacturers 
and dealers, how very much out of focus some of our 
actions are! We have so much to learn before we can 
call ourselves equals in the commercial world. How 
many public service companies would survive if forced 
to such competition as is a part of the daily life of a 
department store? We talk service, service, service, 
and we spend large sums of money on it; but in com- 
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paratively few cases do we seem to take the department 
store attitude toward a customer. Think of the sys- 
tem that permits a clerk to dip into a cash drawer and 
give a customer his money back, with no hesitation at 
all, for goods returned! It would take an average of 
four or five days in a public service company to put 
through such a transaction. Any woman “keeping 
house” can give us information on this subject that will 
open our eyes wide. 

And what department store, with 20 per cent of the 
population on its books as regular customers, would ever 
think of hiding itself away on a side street? No de- 
partment store that is really alive would feel satisfied 
and contented merely to get a customer enrolled. It 
would want to sell more and: more to that customer. It 
would never restrict itself to one article. It would never 
permit itself to say that a saturation point was possible; 
much less would it relax its effort in the belief that it 
had been reached. Above all it would hold forth right 
where the most people congregate and where its location 
v ould be familiar to all. 

Much new vision will be required before the time ar- 
rives when gas and electricity manufacturers and deal- 
ers will regard a customer as something more valuable 
than the personification of a meter. 


MANNER OF CULTIVATING GOOD WILL CRUDE 


We all do 
But we are, if I may take the liberty of saying it, 
rather crude in our manner. We talk too much about 
our desire for good will. We are too stiff about it. We 
don’t know how to unbend gracefully. We are self-con- 
scious, and too often we treat ourselves to a warm glow 
of approval for our virtuous attitude. We are inclined 
to make a wonderful fuss over some new wrinkle that 
we put into effect, when a department store would dis- 
charge a department head who had overlooked the same 
thing. Curiously enough, we sometimes make our- 
selves a nuisance to our customers by forcing our at- 
tentions upon them in an ungraceful way. We spend 
money to do things for them; but they would be quite 
as well satisfied if we treated them as fellow-men, not 
fawning about or fussing over them. 

Has the central station a personality? Where or 
how do we really try to cultivate it or to show it? Who 
among us is really trying to get acquainted with his 
own customers? But a live retail store in the busiest 
part of the shopping district will do more than sell ap- 
pliances. It will sell energy, because it will put the 
company on a footing with other merchants. It will 
humanize and educate the “public service” fraternity, 
which very much needs to learn ordinary commercial 
intercourse with the public before it can expect that 
public to trouble itself to cultivate the gas or electric 
company. 

E. C. Simmons, who built up the largest hardware 
business in the world, during his entire active connection 
with his immense business kept his desk just inside 
the front door of his store, where nowadays we of the 
central stations have the “information desk,’ usually 
commanded by a boy. And Mr. Simmons personally 
greeted every visitor to his immense establishment. He 
gave his business a personality; he made it a human, 
living thing. And I can’t think of a greater need in 
the “public service” line than that it should come out 
of its shell, wake up, get alive, exhibit a little real 


We try to cultivate good will, of course. 
now. 
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red-blooded action, get acquainted with its customers, 
and see how it would feel to earn a living instead of be- 
ing retired on a pension. It would do the industry no 
harm whatever to take a chance once in a while. 


TRANSMISSION LINES 
TO SERVE SMALL TOWNS 


Adequate Revenue from Street Lighting Must Be 
Stipulated in Beginning—Unincorporated 
Communities Present Special Problem 

Before the price of copper rose to its present height 
service for small towns from transmission lines was 
interesting central station managers in every section of 
the country. Many problems are involved owing to the 
peculiarities of this class of communities, their class of 
load and their relation to the central station. 

A discussion of a paper on transmission lines to serve 
small towns presented at the recent Wisconsin electri- 
cal association convention developed into an experience 
meeting that brought out several ideas. 

Those who would give transmission service were coun- 
seled to take a firm stand at the very beginning of nego- 
tiations as regards the street-lighting contract. This, 
it should be specifically stated at the outset, should be of 
such nature as to yield the company $1.50 per capita per 
year. One operator said his experience had shown that 
it is much better to make this demand at the beginning 
and get the point conceded than to try to “get in” with 
a lower price and later attempt to increase it. 

It was also pointed out that there are certain contract 
stipulations which are valuable both to the community 
served and to the company. For instance, if the energy 
is sold to the community at a straight rate of 3 cents 
per kilowatt-hour, a provision should be made whereby 
large or off-peak business in the small community can 
be taken directly by the serving company. This is es- 
sential because the community buying energy at 3 cents 
sometimes cannot afford to resell it at a price attractive 
to a large or off-peak user. Still, it would be desirable 
from the standpoint of revenue to the serving company, 
and also from the standpoint of encouraging industry in 
the community, to serve this business. Such a provision 
generally takes the form of a clause permitting special 
contracts between the serving company and certain 
probable customers in the community. 


PROBLEM OF UNINCORPORATED COMMUNITIES 


Unincorporated communities wanting service present 
a special problem, because there is no official body with 


which the serving company can contract. The best plan 
seems to be to urge incorporation. If this fails, service 
is sometimes given if the business men ef the city will 
form themselves into a self-appointed committee to sign 
a contract, agreeing individually and collectively to guar- 
antee the payment of the electricity bill of the com- 
munity. 

In all the discussion it was the opinion that in towns 
from 200 to 2000 inhabitants it is desirable, in order 
to reduce overhead expense, to conduct billing and meter 
reading from the home office. In this case the street 
lighting is controlled by an eight-day time switch that 
is wound by the town marshal for $5 a month. Under 
this plan some local merchant is usually selected to han- 
dle lamps on a 10 per cent commission basis. 
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ANALYSES OF COALS 


Data on Coals Purchased by the Government in the 
Past Eight Years—Combustion in the Fuel 
Bed of Hand-Fired Furnaces 


WO recent publications of the Bureau of Mines 

are noteworthy far beyond the mining industry, 

as they refer to the use of coal as fuel. The first 
publication referred to is Bulletin 119 of the Bureau 
of Mines, the title being “Analyses of Coals,”’ by George 
S. Pope. The government of the United States annually 
expends approximately $8,000,000 for coal. Prior to 
1906 this coal was purchased mainly on its reputation, 
or trade name, rather than under contracts specify- 
ing the heating value of the coal, its contents of ash 
and moisture and other characteristics. In recent 
years the government and other large consumers have 
appreciated more and more the desirability of definitely 
determining by chemical analyses and tests the char- 
acter and quality of coal deliveries. Studies of engine- 
room and boiler-room efficiencies and economies point 
forcibly to the necessity of devoting more thought to 
the improvement of the boiler-room end. This calls for 
an intimate knowledge of the character and quality of 
the fuel used. The analyses and tests of delivered coal 
furnish such data, whereby the power-plant results can 
be comprehensively studied and a continuous check 
maintained on the coal and on the conditions of plant 
operation. 

In Bulletin 119 are summaries of coal analyses made 
from 1908 to 1915 for the government. First a table 
is given referring to Pennsylvania anthracite coal. This 
is followed by a second table, much larger, covering 
forty-four pages and referring to 734 different kinds 
of foreign and domestic coals other than Pennsylvania 
anthracite. In each case the mine from which the coal 
came, its commercial name, the size, its approximate 
analysis and its calorific value per pound are given. In 
addition data are given regarding the place and date of 
delivery, purchaser, price and contract guarantees for 
the coals that were sampled and analyzed. 

The other publication referred to is Technical Paper 
137 of the Bureau of Mines, entitled ‘“‘Combustion in 
the Fuel Bed of Hand-Fired Furnaces,” by Henry 
Kreisinger, F. K. Ovitz and C. E. Augustine. This 
report is the second of a series of publications of the 
Bureau of Mines on the general subject of combustion 
of coal in boiler furnaces and similar apparatus where 
coal is burned completely for the purpose of producing 
heat at high temperature. The first publication of this 
series was Technical Paper 63, which treated of the 
combustion of gases and other combustible substances 
rising from the fuel bed of the side-feed type of mechan- 
ical stoker. The main object of the present investiga- 
tion (Technical Paper 137) was to determine the con- 
ditions governing the process of combustion in the 
fuel bed of a hand-fired furnace. The results of this 
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investigation furnish data for correct design of coal- 
burning grates and furnaces and their efficient opera- 
tion. They also cast light on the important problem 
of clinker trouble as related to fusibility of ash. A 
summary of results and conclusions is as follows: 

The fuel bed in most types of furnaces acts primarily 
as a gas producer. With a 6-in. (15.2-cm.) fuel bed 
the oxygen in the air rising through the grate is all 
used up in combustion in the first 4 in. (10.2 cm.) from 
the grate. At a distance of 4 in. (10.2 cm.) from the 
grate the carbon dioxide content of the gases has 
reached or passed a maximum of 10 to 16 per cent and 
begins to drop. At the surface of the fuel bed the gases 
contain no oxygen, only 6 to 8 per cent of carbon dioxide 
and 20 to 32 per cent of combustible gases. The com- 
position of the gases is practically independent of the 
rate of air supply. The larger the quantity of air 
forced through the fuel bed the faster the fuel burns 
or gasifies, but the ratio between weight of air supplied 
and weight of fuel burned remains constant at about 
seven to one. In general the temperature in the fuel 
bed is the highest 3 in. to 5 in. (7.6 cm. to 12.7 cm.) 
from the grate, which is also the point of maximum 
carbon dioxide content. 


PRACTICAL OPERATION OF BOILER FURNACES 


In the practical operation of boiler furnaces the 
significance of these results of the tests is as follows: 
As most of the oxygen is consumed in the first 4 in. 
(10.2 cm.) of the fuel bed, it is not necessary with the 
ordinary rates of combustion to run a fuel bed thicker 
than 4 in. to 6 in. (10.2 cm. to 15.2 em.) in order to 
obtain a high carbon dioxide and a low oxygen con- 
tent in the flue gases. The rate of combustion or gasi- 
fication of coal depends on the amount of air that can 
be passed through the fuel bed. The thicker the fuel 
bed the higher is its resistance to flow of air through it 
and the less air can be passed through with a given 
chimney draft. A thick fuel bed, therefore, reduces the 
rate of combustion and thus reduces the capacity of the 
boiler. 

A thick fuel bed is further undesirable because it 
increases the tendency of the coal to form troublesome 
clinker. Perhaps the only apparently defensible excuse 
for carrying a thick fuel bed is the fact that the 
chances of burning holes in the fuel bed are reduced. 
A skillful fireman avoids holes in the fuel bed by firing 
frequently and placing coal on the thin spots. A claim 
that fuel beds cannot be kept in good condition if car- 
ried thin is a confession of neglect and lack of skill. 

A fuel bed is understood to be only the layer of in- 
candescent and freshly fired fuel, and does not include 
the layer of dead ashes and clinker on the grate. The 
ash fuses in the upper layers of the fuel bed, and as 
it sinks it solidifies 2 in. to 4 in. (5.1 em. to 10.2 em.) 
from the grate. In most cases the fusion occurs in a 
reducing or partly reducing atmosphere; consequently 
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in studying the fusibility of ash the determinations 
should be made in a partly reducing atmosphere. 

Since the gases at the surface of a fuel bed contain 
20 to 32 per cent combustible gas and practically no 
free oxygen, additional air must be introduced over the 
fuel bed to obtain complete combustion. This state- 
ment is true of all the fuels which were tested, includ- 
ing coke. As a general statement, about one-half of 
the 15 lb. (6.8 kg.) of air used to burn 1 lb (0.45 kg.) 
of coal in a boiler furnace is supplied through the fuel 
bed; the other half must be supplied over the fuel bed. 


Generators, Motors and Transformers 


Artificial Loading of Generators in Water-Power 
Plants for Test Purposes.—ROBERT TREAT.—In making 
tests in hydroelectric plants it is quite frequently found 
necessary to provide artificial loads for the generators. 
The author describes a test which has been in use by 
Ross & Company and by O. H. Ensign. The method 
consists merely in connecting another generator (when 
one is available) to the machine under test, with one 
phase reversed, so that the load generator runs in the 
opposite direction of rotation as a synchronous motor 
(Fig. 1.). When both machines are up to speed and are 


Generator 


Reverse Phases AandB 
for Loading as Motor. 


Oi! Circuit Breaker 


1—CONNECTIONS FOR REVERSING PHASES FOR ARTIFICIAL 
LOADING OF GENERATORS 


FIG. 


excited to full voltage, the gates of the wheel which is 
“motoring” are gradually opened until the required load 
is obtained, the wheel in this case acting as a water 
brake. The generator and motor fields may now be 
varied to produce any power factor and voltage desired. 
Several hints are given on details of the best way of 
carrying out the tests.—Gen. Elec. Review, April, 1917. 


Lamps and Lighting 

Nernst Vapor Lamps.—A note on two types of lamps. 
In the first an arc passes between carbon electrodes in 
a closed bulb through an atmosphere of zinc chloride 
or zinc bromide. The pressure of the vapor should be 
in the neighborhood of atmospheric pressure. Alumi- 
num or titanium can be used instead of zinc. The effi- 
ciency is similar to that of high-pressure mercury-vapor 
lamps. The carbons should glow slightly and the arc 
should be not less than 1 3/16 in. (3 cm.) long. In the 
second type mercury is used in combination with vari- 
ous chlorides, and small conical pieces of glass are 
fixed within the bulb to guide the condensed drops from 
the are and the vapors to the are. A specially suitable 
salt mixture is said to be 70 per cent zine chloride, 15 
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per cent calcium chloride, 5 per cent thallium chloride, 
5 per cent lithium chloride, and 5 per cent caesium 
chloride. The efficiency is about 0.16 watt per hefner 
cp. The volatilization of the salt in the first type of 
lamp is effected by some form of external heating; it 
is suggested that the series resistance may be used for 
this purpose.—From Elek. Zeit., Oct. 5, 1916, and Ger- 
man patents 288,228 and 288,229, abstracted in Science 
Abstracts, Feb. 26, 1917. 


Traction 


Transformers in Single-Phase Traction—W. KuM- 
MER.—In single-phase traction systems the voltage is 
changed three times; therefore the design of the trans- 
formers is of special importance. The first part of the 
paper deals with the dimensions of the transformers, 
and the author shows that the “specific transformer 
volume” (the ratio of the active transformer volume to 
the apparent power) equals a constant C divided by 
the fourth root of the product of emf. and current. 
That is, the specific transformer volume decreases with 
increasing size of the transformer. The transformers 
on locomotives are therefore less of a ballast than on 
motor cars in view of the usual values of the capacities 
of locomotive and motor-car transformers. In other 
words, the advantages of voltage transformation on 
the vehicles of a single-phase system are fully utilized 
only with locomotives. The specific transformer vol- 


ume may best be given in cubic decimeters per kilo- 


0 1000 2000 3000 


FIG. 2—-CURVE OF SPECIFIC TRANSFORMER VOLUME AS FUNCTION 
OF THE APPARENT POWER 


volt-amperes (1 cu. dm. = 1 liter = 61 cu. in.). For 
single-phase roads with a frequency of 15 to 16 cycles 
the constant C may be taken as 3.5 for the units just 
mentioned. The curve of the specific transformer vol- 
ume V, as function of the apparent power has a form as 
shown in Fig. 2. The author then shows that for a 
transformer which is to be designed for smallest size 
and weight the percentage total loss may be considered 
as fixed. He then shows that in view of the require 
ments of the magnetizing currents the designer has 
not a free choice with respect to dividing the total loss 
into iron loss and copper loss. For lighting trans- 
formers it is usual to make the iron loss considerably 
smaller than the copper loss, in order to render the 
total yearly iron loss as small as possible, these trans- 
formers with their small capacities being continually 
connected to the network. On the other hand, for 
transformers used in connection with motors and dis- 
connected from the network together with the motors, 
the requirement is that the iron loss and the copper 
loss should have about the same value in order to get 
maximum efficiency at normal load. The author shows 
that for single-phase traction transformers in the sta- 
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tions as well as in the locomotives the total losses should 
be divided in the same way as with lighting trans- 
formers so that the iron losses are considerably smaller 
than the copper losses. In modern commercial designs 
of specially cooled single-phase transformers of large 
capacities in which best alloy steel is used the ratio 
of iron loss to copper loss is 0.4.—Schweiz. Bauzeitung, 
March 10, 1917. 


Installations, Systems and Appliances 


Parallel Operation of Distant Generating Stations.— 
P. NORMIER.—An article analyzing concisely the differ- 
ent factors or conditions which influence the operation 
in parallel of two or more generating stations at a dis- 
tance. The author discusses in succession the influence 
of the flywheel, the influence of the prime mover, the 
influence of the characteristic curves of the alternator, 
and finally the parallel operation of three-phase alter- 
nators with the neutral point earthed.—L’/ndustrie 
Elec., March 25, 1917. 


Magnetic Control Appliances.—C. B. BRADISH.—In 
former articles of his long illustrated serial on indus- 
trial control, the author has discussed the application of 
magnetic control to both standard and special electric 
drive. The author now takes up the discussion of mag- 
netic control appliances. He first deals with the detailed 
construction of contactors and discusses the different 
types for low voltages and high voltages. He then deals 
with relays, the following types being mentioned: 
gravity-reset instantaneous overload relay, electrically 
reset overload relay, hand-reset overload relay, inverse- 
time-limit overload relay, current-limit relay, direct- 
current current-limit relay, time-limit accelerating relay, 
air dash-pot relay, step-back relays, field protective re- 
lay and field accelerating relay.—Gen. Elec. Review, 
April, 1917. 


Wires, Wiring and Conduits 


Use of Stranded Wire in Great Britain.—An editorial 
note referring to an advertisement by the (British) 
Cable Makers’ Association asking that solid wires be 
used instead of stranded wires for the smaller sizes of 
cable. “This request is due to the fact that govern- 
ment requirements in small stranded wires at the pres- 
ent time are very great, and if stranded wires are 
ordered for other purposes delay will necessarily occur 
in completing government orders. The objections to the 
use of solid wires are well known, but under the circum- 
stances the needs of the country must come first, and 
those who are responsible for the type of wire that is to 
be used in installations will accept the position and will 
comply with the request of the Cable Makers’ Associa- 
tion.”—London Electrician, March 2, 1917. 


Electrochemistry and Batteries 


Use of Waste Heat in the Electrochemical Industry.— 
In a recent paper before the Newcastle Section of the 
Society of Chemical Industry Henry Peile described the 
use of the waste heat at the Blaydon & Rowlands Coke 
Works for the production of electricity. For example, 
at Rowlands Gill Mine Stirling water-tube boilers were 
erected on the main flues, which carried the waste heat 
from the ovens to the chimney, and the steam generated 
is employed to drive four Westinghouse turbines coupled 
to three-phase alternators working at 6000 volts. The 
current is transformed down and supplied to the New- 
castle Alloy Company at a voltage suitable for electric 
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furnaces. Other transformers furnish power for pump- 
ing, hauling and lighting purposes. The power pro- 
duced is largely used for the production of non-ferrous 
alloys, and in other cases the electric energy generated 
from waste heat is delivered to the mains of the New- 
castle Electric Supply Company.—London Electrician, 
March 16, 1917. 


Units, Measurements and Instruments 


Marconi Vacuum Ampere Gage.—An illustrated de- 
scription of a simple instrument for measuring small 
currents, both direct-current and alternating-current. 
The instrument is designed primarily as a maximum- 
current gage to indicate the condition of syntony in 
wireless circuits; it may also be employed as a substi- 
tute for a thermo-junction and galvanometer combina- 
tion in the measurement of wave-lengths and decre- 
ments. The principle involved is that of the bifilar 
suspension, one pair of the filament ends being fixed 
and the other pair attached to a piv- 
oted arm, the rotation of which is 
controlled by a spring against the 
tension of the filaments. When a cur- 
rent passes through the filaments, 
heating them and causing them to 
elongate, the arm takes up a new posi- 
tion, and the angular displacement, 
as indicated on the scale, is a measure 
of the current. The movement is in- 
closed in a glass bulb exhausted of air. 
The sensitiveness is thus greatly in- 
creased and the movement protected 
against damage and preserved from 
dust or corrosion. Fig. 3 shows the 
construction of the device, which is 
made up after the fashion of an incan- 
descent lamp, with either a bayonet 
socket or Edison screw, as preferred. 
Other forms are made with terminal 
caps at both ends. The variation in 
zero, which usually characterizes 
thermal instruments, is said to be 
negligible in this type, and the move- 
ment is very dead-beat. The instrument may be used 
either as a low-reading voltmeter or ammeter, or as 
a shunted ammeter, having a normal resistance of 
about 12 ohms; a high-resistance pattern has a re- 
sistance of 30 ohms. These gages have maximum 
readings of 0.11 amp. and 0.035 amp., 1.44 volts and 
1.25 volts, respectively, and read down to 0.02 amp. 
and 0.007 amp. The cross-arm seen in the figure car- 
ries two pointers for reading amperes and volts re- 
spectively. With a wavemeter using the new vacuum 
gage the wave length of the primary circuit of a 114-kw. 
set can quite easily be read when the wavemeter is held 
with the plane of its inductance coils parallel to that of 
the primary of the oscillation transformer at a distance 
of 2 ft. or 3 ft. (about 0.75 m.). The noise of the 
spark, which often hinders the reading of a wavemeter 
by means of a crystal and telephones, in the case of the 
vacuum gage gives no trouble, as the variable con- 
denser has simply to be rotated until the pointer of 
the gage gives the maximum reading. In this way 
circuits can be tuned rapidly as well as accurately. A 
range of ammeters from 50 amp. to 500 amp. is also 
being designed.—From Wireless World, February; ab- 
stracted in London Elec. Review, March 9, 1916. 


FIG. 3—VACUUM 
AMPERE GAGE 
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INVESTIGATIONS PLANNED 
AND WORK UNDER WAY 


Since the Scientific and Industrial Research section 
of the ELECTRICAL WORLD was started, March 17, re- 
search laboratories of industrial plants, educational in- 
stitutions, etc., have reported that investigations are 
being conducted on the subjects that follow. These 
subjects have been arranged under apparatus heads 
where convenient to do so. Following each subject are 
the name of the institution conducting the investigation 
and that of a representative from whom more detailed 
information can be obtained. This arrangement has 
been chosen because it permits any one to find the 
subject in which he is interested without having to go 
through the whole list of subjects. In addition, it 


facilitates filing the information in card index form. 


SUBJECTS BEING INVESTIGATED (RESEARCH WORK 
REPORTED SINCE MARCH 17) 


ACCIDENT PREVENTION. 

Appliances, means for preventing fire 

Underwriters’ Laboratories, Dana Pierce. 
ELECTROMAGNETS. 

Plunger type, oscillograph tests and basis for economical 

construction.—Acme Wire Company, C. R. Underhill. 
FURNACE, ELECTRIC. 

Production of fused-quartz insulators.—Oregon Agricultural 
College, Rk. H,. Dearborn. 

GENERATOR, ALTERNATING-CURRENT. 

Field distortion due to armature reaction in a 20-kw. sali- 
ent-pole two-phase alternator.— West Virginia University, A. 
H,. Forman. 

HARMONICS. 

Determining current harmonics set up by a sinusoidal emf., 
taking into account the transformation of the generalized 
permeability factor into the reluctivity factor.—University of 
Oklahoma, A. Press. 

HEATER, ELECTRIC. 

Induction type having high power factor (over 98 per cent) 
for use in residences in connection with hot-water heating sys- 
tems (experimental part completed).—University of Washing- 
ton, C. BE. Magnusson. 

INDUSTRIAL APPLICATIONS. 

Nitrogen fixation by means of silent electrical discharge in 

air.—Purdue University, C. F. Harding. 
INSULATORS. 

Depreciation, effect of cement expansion on (method of 
mixing cement to secure best results from an insulation stand- 
point without sacrificing mechanical strength).—Oregon Agri- 
cultural College, R. H. Dearborn. 

Depreciation study using petrographical 
high-voltage equipment.—Oregon 
Dearborn. 

Fused quartz made in electric 
tural College, R. H. Dearborn. 

(These insulator tests are being conducted with co-opera- 
tion of manufacturers, who have been furnishing insulators 
with known history.) 

KILN, ELECTRIC. 

China-firing type, more economical and convenient than oil 
or gas kilns (experimental part completed) University of 
Washington, C. E. Magnusson, 

LEAKAGE CONSTANTS. 

Tests to improve upon constants presented by Dr. 
schmidt in his work on “The Leakage of 
and to calculate the end-connection 
Oklahoma, A. Press. 

MEASUREMENTS. 

Standards for measuring extra-high voltages particularly 
with respect to the use of the force acting in an electrostatic 
field, as applied in the Kelvin balanced-disk electrometer. 
Purdue University, C. F. Harding. 

MOTORS, INDUCTION. , 

Characteristics of, with capacity in 
Virginia University, A. H. Forman. 

Performance as phase splitter, when constants like moment 
of inertia, ete., are varied West Virginia University, A. H 
Forman 


hazards from.— 


microscope and 
Agriculturat College, R. H. 
furnace. 


Oregon Agricul- 


Gold- 
Induction Motors” 
leakage.—University of 


rotor circuit West 
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TRANSMISSION. 


Corona losses at high voltages, especially between line and 
ground.—Purdue University, C. F. Harding. 

Inductive interference between transmission lines and 
— telephone lines.—State University of Iowa, A. H. 

ord. 

Interference between transmission and telephone lines (well 
equipped for investigation by having high-voltage transmis- 
sion lines paralleled by telephone circuits).—Purdue Uni- 
versity, C. F. Harding. 

Line design for maximum economy; chart prepared by 
means of which commercial problems can be solved rapidly.— 
University of Washington, C. E. Magnusson. 


SUBJECTS ON WHICH INVESTIGATION IS CONTEMPLATED 
ALLOYS. 


Magnetic permeability of.—University of Washington, C. E. 
Magnusson, 
(Probably beyond the facilities of this laboratory.) 
HEATING, ELECTRIC. 
University of Washington, C. E. Magnusson. 
TRANSIENTS. 
University of Washington, C. E. Magnusson. 
TRANSMISSION LINES. 
University of Washington, C. E. Magnusson. 
Inductive interference, study of, by harmonic filtration.— 
Oregon Agricultural College, R. H. Dearborn. 


Suggestions from Central Station and 
Manufacturers’ Representatives 


Several representatives of the Public Service Electric 
Company of New Jersey have suggested that operating 
companies are in need of information on various sub- 
jects. For example, P. H. Chase calls attention to the 
lack of data on rupturing capacity of oil switches and 
the factors which determine the ratings; causes of high- 
tension cable failure, bringing in such factors as dielec- 
tric losses, temperature, nature of compound, voltage 
surges and heating; effect of reactors and reactance 
in tie lines on the stability of an operating system; 
whether the use of reactors for oil-switch protection 
may be disadvantageous with a large system by causing 
different units to drop out of synchronism more often; 
methods of relay protection and operating tests that 
determine best method of applying relays; mechanical 
stresses in buses, leads, etc., under momentary short 
circuit and the effect of different spacings, shapes, 
frequencies, etc. 

C. E. Hebbert, with the same company, points out the 
need for practical information on line disturbances due 
to switching operations, lightning, etc. For instance, do 
live surges actually “pile up” just outside protective 
reactors or other inductive apparatus on overhead lines? 
Based on readings taken with oscillographs or other 
apparatus, what are the maximum surge voltages due 
to switching ‘that can be expected on a transmission 
system of mixed radial and tandem feeders? In addi- 
tion, are the surge voltages in direct proportion to the 
operating voltage? 

The effect of static electricity on braided high-tension 
cables with single and multi-conductors is another sub- 
ject for investigation, according to E. Buchert, another 
Public Service man. For instance, is there any chemical 
action due to ozone on the cable itself or on surround- 
ing structures, steel work, etc., and will the use of high- 
resistance metal braid remedy this trouble? 

Experience seems to indicate that with a given volt- 
age the clearances required with oil and disconnecting 
switches have to be increased with the generating ca- 
pacity. P. H. Adams, with the New Jersey company, 
calls attention to the need of definite information on 
this subject. 

J. Lester Woodbridge, chief engineer of the Electric 
Storage Battery Company, calls attention to the need 
of information regarding the effect of malleabilizing 
cast iron on its magnetic properties. 
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INJUNCTION IN FUSE CASE 
VACATED BY COURT DECISION 


Justice Pendleton Rules That Conspiracy and Bad 
Faith Were Not Shown by Electrical 
Committee of N. F. P. A. 


On April 14 Justice Pendleton of the Supreme Court 
of New York State denied the motion of the Economy 
Fuse & Manufacturing Company against the members 
of the electrical committee of the National Fire Protec- 
tion Association. The court declared that conspiracy 


and bad faith on the part of the defendants was not 
shown. 


A temporary injunction granted by the court made 
it impossible to hold the biennial meeting of the elec- 
trical committee in New York on March 28, as reported 
in the ELECTRICAL WoRLD of March 31, 1917, page 621. 
In the court proceedings the electrical committee was 
represented by Jerome, Rand & Kresel, New York City, 
and the Economy company by Platt & Field. 

The opinion of Justice Pendleton, vacating the tem- 
porary injunction, follows: 


By this action plaintiff seeks in substance to enjoin 
defendants, as members of certain committees of ex- 
perts, from acting as to matters within their jurisdic- 
tion on questions involving expert knowledge and 
opinion. The gist of the action is bad faith and con- 
spiracy to injure plaintiff’s business. 

Assuming, without deciding, that plaintiff has shown 
ill will and malice on the part of the original five 
members of the switch and cut-out committee, there is 
no such sufficient evidence as to the four other mem- 
bers of that committee or as to the other defendants. 

That the defendants, with the ramifications of their 
aggregate interests, exercise great power is plain, and 
if it appeared they were about to exercise that power in 
bad faith to injure plaintiff, a cause for equitable inter- 
ference would doubtless be made out, but the moving 
papers fail to sufficiently establish such facts. 

That certain action of defendants in recommend- 
ing or not recommending certain devices will have an 
injurious effect on plaintiff’s business, or that the 
court might on testimony taken, if it could decide a 
question which really involves expert judgment, come 
to a different conclusion as to the merits of the rec- 
ommendation, is not sufficient. Unless bad faith and 
conspiracy is shown there is no cause of action. 

The proposed action by defendants, as alleged, if 
carried out, affects not only plaintiff, but other manu- 
facturers of similar articles, and is not directed specially 
against plaintiff, and the evidence fails to satisfy me 
that the action alleged to be contemplated does not 
represent the real opinion of the members. An in- 
junction such as here asked should not be granted 
pendente lite unless the conspiracy and bad faith are 
shown; the burden is on plaintiff, and where denied, 
unless the contrary fairly appears, a restraining order 
in advance of trial should not be granted. Motion 
denied. Order signed. 


It is understood that a recommendation has been made 
to the executive committee of the National Board of 
Fire Underwriters that another meeting of the electrical 
committee be called at an early date. 


President Wilson’s stirring proclamation to the 
people is printed in full by the publishers of the 
ELECTRICAL WORLD on pages 4 and 5, immediately 
following the table of contents. Its warm-hearted 
appeal for co-operation, its patriotic call for “service 
without regard to profit or material advantage,” its 
lofty and extremely practical sentiments, will find 
loyal response from electrical engineers, manufac- 
turers, dealers and contractors and workers. 


TUNEL CLONE CATEA EA 


N. E. L. A. CONVENTION 
PLANS MAY BE ALTERED 


Necessity of Mobilization of Industries Makes 
Change in Character of Meeting Probable— 
Suggested Executive Conference on War 


The program for the proposed annual convention of 
the National Electric Light Association, scheduled for 
May 28 to June 1 at Atlantic City, has been completed 
and, together with other information bearing on the 
meeting, was issued from the headquarters in New 
York this week. 

Information received just before the time of going 
to press, however, leads the ELECTRICAL WORLD to with- 
hold the program from publication. A feeling that a 
convention of the usual character should not be held 
under the stress of war conditions is now uppermost in 
the minds of those who are guiding association affairs 
and it appears probable that, owing to matters of na- 
tional importance requiring the earliest possible consid- 
eration, the meeting will be advanced to an earlier date 
and curtailed materially in scope. 


MEMBERS NEEDED AT HOME 


The reason for this position is that the officials and 
employees of member companies who would attend the 
convention in normal times cannot be spared from their 
regular duties under present conditions. Their serv- 
ices are felt to be needed within the organizations at 
home. 

There is also, however, a strong feeling that an oppor- 
tunity should be furnished for the executives to confer 
on questions of public policy created by the war. Such 
questions are arising in the individual companies for de- 
cision day by day, but it is thought that great advan- 
tage would result from a free discussion of them by offi- 
cials in executive session. For this reason it is sug- 
gested that such a conference may be arranged for a 
date early in May. 

The plan to hold a great patriotic meeting on the eve- 
ning of May 30, Decoration Day, will of course be held 
in abeyance until a final decision is reached on the ques- 
tion of the main convention. A patriotic gathering, how- 
ever, may be arranged. 
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Precautions to Safeguard Service 


Guards and Protective Wire by Day, Flood-lighting by Night, Are the Accepted 
Means of Defense for Electrical and Industrial Property 


ARNEST acceptance of the condition of war char- 
acterizes the activities in every branch of the elec- 


trical industry. 


Pending the reorganization of the nation’s industries 
on a war basis, officials of electrical companies are giv- 
ing such service as they know will be of value in defense. 

In no direction is this form of service more plain 


than in the protection of 
plants which may have po- 
tential usefulness in mili- 
tary value to the country. 
In taking the precautions 
which are being adopted at 
points of danger the man- 
agers and executives are 
guided by considerations of 
both patriotism and _ busi- 
ness prudence. 

It is a service to the Re- 
public to safeguard physi- 
cal property, to prevent 
destruction and maintain 
uninterrupted service. It 
is a clear duty to the com- 
pany to keep its investment 
intact and in a position to 
provide energy for com- 
mercial and home con- 
sumption. 

Reports to the ELECTRI- 
CAL WORLD from various 
sections show that no uni- 
formity of method in pro- 
tecting plants is being fol- 
lowed. In conformity with 
its policy, established whem 
war was declared, of not 
giving information as to 
the location of protected 
plants, the ELECTRICAL 
WORLD withholds details re- 
lating to individual com- 
panies. Its information 
shows, however, that the 
importance of giving as- 
sured protection to the 
properties is generally ap- 
preciated. 

In some instances the 
broad lines of protection 
policies are laid down by 
the controlling interests in 


holding companies located 
In other cases the executive officials of holding com- 
panies are leaving to the local managers of operating 
plants the details of the measures taken. Some holding 
company officials feel that their subsidiary officials at 
the various plants are the best judges of the extent and 
nature of the necessary precautions. 

It has been suggested in some quarters that insurance 





might be taken by companies to prevent financial loss 
in case actual destruction should develop. An inquiry 


by one official of a large holding company interest 


in each case. 





MANUFACTURERS ORGANIZED 


How the Great Interests Can Serve the Nation 


FROM ROBERT K. SHEPPARD, PRESIDENT 
ASSOCIATED MANUFACTURERS OF 
ELECTRICAL SUPPLIES 


To the ELECTRICAL WORLD: 


More than fourteen months ago, on Jan. 25, 1916, 
the Associated Manufacturers of Electrical Supplies 
offered their services to the federal government at 
Washington ‘to facilitate the mobilization of the re- 
sources of the American makers of electrical sup- 
plies. That devotion to our country’s welfare, spon- 
taneously offered when a great emergency seemed 
to be foreshadowed by world happenings, is only in- 
tensified by the actual national need which now sum- 
mons us to supremely unselfish service. 

The board of governors of the association will 
consider immediately various ways by which this 
organized body of manufacturers can co-operate sys- 
tematically and effectively with those in authority in 
the conduct of the war and in the control of domestic 
resources. 

Organized service will save time, substance, effort. 
Consider one simple illustration out of many that 
might be cited: 

When twenty manufacturers can make a given 
article much needed by a branch of our public 
service, those twenty manufacturers can quickly in- 
crease their normal total output by operating jointly. 
Some may have what others lack, raw materials for 
weeks or months ahead, while those who lack the 
stock perhaps could put labor and machinery at 
work instantly if the materials were at hand. Most 
quickly to utilize all the stocks, all the machinery, 
all the labor of those twenty manufacturers is a 
huge task for intelligent, generous men, for prac- 
tical patriots. 

Individual manufacturers both can and will thus 
aid one another. But our emergency should impel 
whole groups of manufacturers to plan together, 
pool their resources, combine or jointly rearrange 
their facilities, apply their executive powers in- 
tensively and without jealousy, to perpetuate the 
freedom of our people and to extend liberty and 
justice to all those who cherish or may be groping 
toward “government of the people, by the people, 
for the people.” RoBERT K. SHEPPARD. 

Boston, Mass. 


the financial centers. 


patents. 








showed that such insurance can be obtained. The rate 
of course is determined by the individual circumstances 


Another suggestion which has been received is that in 


their protective steps the 
managers of electrical com- 
panies be guided by the in- 
structions of the military 
and police authorities. The 
practical idea which is 
back of this suggestion is 
that while the electrical 
people are authorities on 
the subject of operation of 
their plants the military 
and police officials are 
trained in the best meth- 
ods of protection. Another 
advantage is that in what 
they do to safeguard prop- 
erty under the direction of 
the constituted authorities 
the electrical manufactur- 
ers and central station offi- 
cials act under rigid orders. 

Means of protection for 
the properties are, as 
stated in previous issues, 
guards and protective wire 
and fencing by day and 
flood lights by night. 


Status of Patents 


Thomas Ewing, Com- 
missioner of Patents, said 
in Washington on April 17 
that the status of patents 
held in this country by 
residents of foreign coun- 
tries now at war with the 
United States would re- 
main unchanged for the 
present. He added that he 
did not believe that it 
would ever become neces- 
sary to take over such pat- 
ents. Mr. Ewing said: 


“The United States laws provide that in emergency 
the government can take over and make use of any 
If the output of any manufactured article 
controlled by a patent is inadequate, the government can 
authorize manufacture by another concern, the amount 
of damages to be adjusted later in the courts.” 

Russia and Germany alone have adopted a policy to- 
ward each other of forfeiture of enemy patents. 
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SAFEGUARDING ELECTRICAL GENERATING SYSTEMS FROM POSSIBLE HARM 


Daytime protection of valuable central station property by the effective means of strong-armed guards and forbidding 
barbed and charged wire fences is just as vital a military precaution as painstaking protection at night, when brilliant 
flood-lighting supplements the other measures and lessens the possibility of trouble. It is imperative to protect the service. 
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ELECTRICAL EQUIPMENT FOR 
BATTLESHIPS COSTS $2,000,000 


Contracts for Electric Propulsion of the Colorado 
and the Washington Are for Equipments 
Like That on the Tennessee 

Contracts totaling approximately $2,000,000 have 
been placed recently with the Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa., by the 
New York Shipbuilding Company for furnishing the 
necessary electrical equipments for the propulsion of 
the new superdreadnoughts Colorado and Washington. 

The equipments to be furnished are practically dupli- 
cates of that contracted for by the Navy Department for 
the Tennessee, now under construction. The four pro- 
pellers, as in the case of the Tennessee, instead of being 
mechanically connected to driving engines or turbines, 
are to be driven by individual motors. The energy for 
the motors will be furnished by two turbine generators. 

In addition to the main generating equipments and 
propelling motors, the contracts include auxiliaries for 
the main turbine generators and smaller auxiliary tur- 
bine generators for supplying light and power through- 
out the ships. Westinghouse electric motors will also 
be utilized for doing nearly all the work on board from 
raising the anchor to steering. 


COAL COST TO GOVERN POWER 
CONTRACT OF CENTRAL STATIONS 


Expense for Fuel and the Time at Which Energy Is 
Used Enter Into Rates in Massachusetts 
Arrangement 

A contract closed recently between the Amesbury 
Electric Light Company and the Newburyport Gas & 
Electric Company of Massachusetts for the supply of 
energy to the former by the latter contains interesting 
provisions respecting hours of use and relation of rate 
to fuel cost. Energy is furnished to the Amesbury 
company from a steam plant at Newburyport completed 
recently, via a 13,200-volt transmission line; in addition, 
the Amesbury company obtains part of its electricity 
from other sources. 

The contract provides for a maximum of 1000 kw. 
prior to a maximum advance notification of six months 
for additional energy up to 2500 kw. total demand. 
It terminates in 1926. Energy furnished under the 
contract is measured at 2300 volts on the Newburyport 
company switchboard. The meters are arranged to 
record automatically all kilowatt-hours to be paid for 
at two rates. For energy delivered between 6.30 a. m. 
and 6 p. m., except between 12 noon and 1 p. m. and ex- 
cept legal holidays and Sundays, the rate is 1 cent per 
kilowatt-hour; for energy received at other times, in- 
cluding between 12 noon and 1 p. m. each day and on 
legal holidays and Sundays, the rate is 8 mills. During 
the first twelve months during which energy is taken 
regularly the Amesbury company agrees to receive or 
pay for not less than 750,000 kw.-hr., and during each 
succeeding year not less than 1,000,000. Any deficiency 
in the total is to be paid for at the average rate per 
kilowatt-hour for such electricity as is received, with 
a local exception which need not be noted in detail. 

The contract is based upon a coal cost delivered f.o.b. 
at Newburyport, Mass., of $4.55 per gross ton of 2240 


ELECTRICAL WORLD 


VoL. 69, No. 16 


lb. If during any six months beginning Oct. 1 or April 
1 the average cost is more than $4.75 per gross ton 
delivered, the Amesbury company agrees to pay an 
additional amount equal to the actual increased fuel 
cost per kilowatt-hour, as shown by the production 
records, above what the cost would have been had coal 
of a similar quality been purchased at an average of 
$4.75. If the average price is less than $3.50 per gross 
ton, the Newburyport company is to reduce its price by 
an amount equal to the actual decreased fuel cost below 
what the cost would have been had coal of similar 
quality been purchased at an average of $3.50. 

The Newburyport company furnished, installed, owns 
and maintains apparatus and cables required to deliver 
13,200-volt energy to the Amesbury company at a point 
on the Merrimac River opposite the Newburyport sta- 
tion; for this equipment the Amesbury company pays 
an annual rental of 15 per cent on installed cost. 

The contract thus contains a provision for a noon- 
hour differential and takes account of the desirability 
of attempting to reduce the load drop which the great 
majority of central stations experience on at least five 
days each week. So far as it is possible for the Ames- 
bury company to develop continuous-process customers 
or to stimulate electric cooking at midday, the arrange- 
ment may be of practical advantage to the Amesbury 
company and helpful to load conditions at the New- 
buryport station. The Newburyport company is oper- 
ated by the Cabot interests and the Amesbury company 
by C. D. Parker & Company, both of Boston. 


COAL AND WAGES START RATE 
INCREASE IN NEW HAMPSHIRE 


Company at Plymouth, Serving a Small Population, 
Shows Higher Costs as a Reason for 
Advance in Schedule 


Permission to increase rates will be sought by the 
Plymouth (N. H.) Electric Light Company at a hear- 
ing before the Public Service Commission at Concord 
on April 26. Recently the company notified the board 
of its intention to raise rates, setting April 1 as the 
effective date. The commission suspended the proposed 
schedule until June 1, pending a thorough investigation. 

Present and proposed rates subject to change are: 


COMMERCIAL LIGHTING 

Kilowatt-hours Proposed Cents Kilowatt-hours at Present Ce 
oe oe oe” err 58 Bat BOM 6s be tdeccscsticss 15 
Next 70° oF 1eS8. cccccssccevs OO  TOORG DES 8k kre saceg eee ds 1 
Next 100 OF lOGB@icscccctczes 14 All above in one month....’ 
Next 100 Of 1088S 666i Sicicccs 12 

Next 200 OF 1086s. cccscdued 10 

Thereafter 


Ss 
Minimum charge, month, $1.25. Minimum charge, month, $1.00. 


HEATING AND POWER RATES 
Kilowatt-hours Proposed Cents At Present 
Mirst 100 OF 10GB .cccecsscent 6 
MGxt 100 Gr JORG. 56s cece de WE 4 86a s Cee Cte EERE LS CEES 4 
Went LOO OF 2GGR ccc ceccsase), tiswtasavetavatsctcsa ee buess 31, 
Next 100 OF 16GBi ccscecxecees 4%, d 
NeXt 200 GF BOB ia ciecaveaece 4 


Cents 


Next 100 or less. ...........3% 
Thereafter 3 
Minimum charge, month, $1.25. 


Minimum charge, month, $1.00. 


The company informed the commission that a supply 
of coal had just been contracted for at an increased cost 
of $2,000 over last year’s price; also that the wages of 
plant employees have been raised and another increase 
promised this year which will add about $500. The com- 
pany has a five-year contract with Plymouth at $7 for 
each 32-cp. lamp furnished. Sales of energy for the 
fiscal year 1916 totaled $13,115. The town pays the 
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company approximately $3,000 per year, and if no cus- 
tomers are lost, the new rates would yield the com- 
pany approximately 20 per cent on $10,000. 

The proposed rates would apply in Plymouth and 
Holderness. The company has never paid any divi- 
dends, but has followed a policy of building up plant out 
of earnings. Population of the territory served is 
about 2200. The company was organized in 1892 and 
is controlled by the Ayer interests of Plymouth. Its 
total capital is $10,000, and the total plant investment 
on June 30, 1916, was $18,215, the total assets, includ- 
ing $4,551 in materials on hand, being $26,696. 


NEW YORK & QUEENS COMPANY 
REDUCED RATE OFFER ACCEPTED 


“At This Juncture the Commission Would Not Be 
Justified in Drastic Order Which Would 
Disturb Stability” 

The New York Public Service Commission, First 
District, has accepted an offer made by the New York 
& Queens Electric Light & Power Company to reduce 
the maximum electric rate from 12 cents per kilowatt- 
hour to 9 cents with certain contingent provisions. The 
commission has issued an order putting the provisions 
into effect and has approved an opinion by Commissioner 
Travis H. Whitney. The new rates are to take effect 
on May 1. The company serves all of Queens Borough 
except the Rockaway section. 

It is proposed to eliminate the minimum charge of 
$1 and institute instead a service or meter charge of 
60 cents per month. It is, however, specifically set 
forth in the order that no consumer’s bill shall be in- 
creased under the operation of the new rate, and that 
every consumer shall enjoy a reduction in the present 
rate at least as great as such consumer would have 
enjoyed if the present maximum rate of 12 cents with 
the $1 minimum charge had been reduced to 11 cents 
per kilowatt-hour with the same minimum monthly 
charge. 

The company further agrees that on Jan. 1, 1918, 
provided business conditions warrant at that date, it 
will reduce further the charge from 9 cents to 8.5 
cents, continuing the monthly service charge of 60 
cents. 

The commission was led to accept the proffer, which 
was made on Jan. 24, by a close study of the affairs of 
the company and examination of the bills submitted 
recently to a large number of customers. The commis- 
sion became convinced that substantial reductions would 
be effected for consumers. The company estimated that 
the saving to consumers would be about $100,000 yearly. 


OPINION OF COMMISSIONER WHITNEY 


In his opinion Commissioner Whitney says: 

“The superficial criticism made against the present 
and also the proposed rates of the company is that they 
are greater than those which have been prescribed in 
the borough of Manhattan and in the borough of Brook- 
lyn. The comparison does not, however, afford a just 
basis for determining the reasonableness of the rates, 
in view of the dissimilarity in the circumstances and 
conditions under which the electrical companies in the 
different boroughs operate. The borough of Queens is 
still largely a rural territory, with many portions 
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sparsely settled, unpopulated tracts separating former 
towns and villages, although due recognition is given to 
the fact that it has a number of developing residential 
and industrial centers. Although the territory served 
by the New York & Queens Electric Light & Power 
Company has an area equal to the combined territories 
of the boroughs of Manhattan, Brooklyn and the Bronx, 
it has less than a tenth of their population. 

“Upon the question of substituting the consumer 
charge for the minimum charge this commission, as 
have most other regulatory commissions, recognized the 
constant consumer cost which should be borne equitably 
by all consumers. 


RECOGNIZES INCREASES IN COST 
“In view of the unsettled economic conditions arising 
cut of the state of war, the increases in cost of pro- 


duction and distribution which have taken place during 
the past two years, and which are likely to continue, 


-together with the wider recognition of labor in greater 


remuneration and improved working conditions enhanc- 
ing costs to the company, the effect of a reduction in 
the rates upon the company’s operations must be prob- 
lematical. 

“Certainly at this juncture the commission would not 
be justified in making a drastic order which would dis- 
turb the company’s stability. There is all the more 
reason for this as the character of the territory served 
by the company and the development which it is under- 
going, not only as a part of the growth of the city but 
also as a result of the extension of rapid transit lines, 
connecting a number of parts of the borough of Queens 
with the population and commercial centers in other 
parts of the city, will give rise to demands upon the 
company for extensions of facilities and service which 
it must meet promptly but which will not be immediately 
remunerative. 

“It would be in the public interest, directly affecting 
the consumers and also an economy to the company, to 
put into effect this substantial reduction in the cost of 
electricity to the company’s consumers, prior to the 
conclusion of a detailed appraisal and other statistical 
examinations which will be continued to completion. 
The preliminary inquiry and data of the commission 
indicate that the reduction is fair to the consumers. 
The acceptance of the proposal is not, however, in lieu 
of further proceedings and conclusions herein by the 
commission at some later time when, in the judgment of 
the commission, operations, costs and revenues are re- 
stored to a normal state.” 


UNDERWRITERS’ LABORATORIES 
NEW YORK OFFICE TO REMOVE 


Laboratory and General Offices Will Be Located 
Together in Larger Quarters at 25 
City Hall Place 

The New York City office of the Underwriters’ Labo- 
ratories, Inc., is to be moved from 135 William Street to 
the Evening Mail building, 25 City Hall Place, on April 
28. Dana Pierce, vice-president, says that the labora- 
tory, now at 92 Vandam Street, will also be moved to 
the new location so that it will be with the office. The 
combined quarters will be larger than those which the 
offices and the laboratory have occupied separately. 
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MEETINGS OF THE 
ASSOCIATED MANUFACTURERS 


Board of Governors Discusses Ways and Means of 
Giving the Government Every Possible 
Assistance—Section Gatherings 


Several meetings within the organization of the As- 
sociated Manufacturers of Electrical Supplies were held 
in New York during the present week. 

The board of governors met at the offices at 62 Cedar 
Street on April 18. Among the topics under considera- 
tion was that of assisting the government in every pos- 
sible way. 

A meeting of the wire and cable section was held on 
April 17 at the Yale Club. Dana Pierce, vice-president 
Underwriters’ Laboratories, Inc., made an address illus- 
trated by a moving picture film on the work of the un- 
derwriters in safeguarding life and property. 

The magnet wire committee met on April 18 at the 
Cedar Street offices and considered general matters, 
including cost accounting. 

The line material section will meet on May 4 and 5 
in the offices at 30 East Forty-second Street, to which 
the headquarters are to be removed on April 28. 


WORK FOR OUTLET BOx SECTION 


As stated previously in the ELECTRICAL WORLD, the 
outlet box section will meet on April 24 at the Cedar 
Street offices. To guide the members in their meeting 
the standardization committee of the section has pre- 
pared the following memorandum: 

“All members should attend this meeting ready to 
devote all necessary time to a complete review and study 
of conditions which have arisen, due not only to the pos- 
sibilities for economies we might work out among our- 
selves, but also properly to protect our interests upon 
such material as we might manufacture, co-ordinating 
with action taken by other sections on subjects where- 
in we would be compelled to add to our costs. The fol- 
lowing subjects are to be considered at this meeting: 

“(1) Change of by-laws governing the time of meet- 
ings to allow members to attend other sections on the 
same trip. 

“(2) Appointment of committee to co-operate with 
other sections that manufacture shelf goods, to con- 
sider, (a) package quantities, (b) methods of boxing 
and packing. 

“(3) Methods of procedure in adopting our uniform 
cost-accounting system to co-ordinate our methods to 
that of a system to be suggested by our board of gov- 
ernors. 


STANDARDIZATION MATTERS 


“(4) Work of standardization committee in the en- 
deavor to decrease costs as follows: 

“(a) By co-operation with other sections, reducing 
the number of holes in boxes, covers, etc., tapping of 
same, and the furnishing of unnecessary accessories. 

“(b) Standardization of dimensions, thus eliminat- 
ing unnecessary and rarely called-for stocks. 

“(c) The elimination of stocks of unnecessary sizes 
and shapes, and finishes of boxes, covers, etc. 

“(5) Uniform system of cataloging. 

“(6) A standardized system of box numbering. 

“(7) Consideration of new requirements which will 
be brought about due to the requirements suggested by 
the Underwriters’ Laboratories, and which will be 
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brought out shortly in a new standard of outlet boxes 
which is to be submitted to you by your industry con- 
ference committee. 

“These subjects deserve the earnest consideration of 
all members, not only from the standpoint of saving in 


costs, but also from the standpoint of self-preservation 
of our industry.” 


CO-OPERATION COMMITTEE 
ON TECHNICAL SUBJECTS 


Representatives of Six Societies Effect Permanent 
Organization with Farley Osgood as Chairman 
and A. H. Moore as Vice-Chairman 
A meeting of the conference committee on co-opera- 
tion on technical subjects was held at the headquarters 
of the National Electric Light Association, New York, 
on April 14. I. E. Moultrop presided. Representatives 
of the following were present: N. E. L. A., Edison 
Association of Electric Illuminating Companies, Ameri- 
can Institute of Electrical Engineers, Electric Power 
Club, American Electric Railway Engineering Associa- 
tion and Railway Signal Association. This was the 
second meeting of the committee, the first having been 

held on Dec. 15, 1916. 


PERMANENT ORGANIZATION EFFECTED 


Permanent organization was effected. Farley Os- 
good, vice-president and general manager Public Serv- 
ice Electric Company, Newark, N. J., was elected per- 
manent chairman. A. H. Moore, General Electric Com- 
pany, Schenectady, N. Y., was elected permanent vice- 
chairman. 

It was decided to follow in general the plan of as- 
signing definite subjects to existing committees of the 
various associations rather than to create new commit- 
tees for each specific topic. The subjects of trans- 
former and apparatus terminal markings and standard- 
ization of apparatus voltages were assigned to commit- 
tees of the Electric Power Club. 


NATIONAL FIRE PROTECTION 
ASSOCIATION MEETING PLANS 


Annual Gathering in Washington to Discuss Ammu- 
nition and Safeguarding Life in Theaters and 
to Visit Bureau of Standards 

The National Fire Protection Association will hold 
its annual meeting in Washington, D. C., on May 8, 9 
and 10. All sessions on Tuesday and Thursday, May 
8 and 10, will be at the New Willard Hotel. The whole 
of Wednesday, May 9, will be spent at the Bureau of 
Standards. 

On the first day there will be a round table confer- 
ence on “Ammunition: Manufacture, Storage, Trans- 
portation.” 

During the day at the Bureau of Standards there will 
be a regular morning session in the bureau auditorium, 
followed by luncheon, column and panel tests and an in- 
spection of the laboratories. 

The final day will be devoted to a round table con- 
ference on “Safeguarding Life in Theaters.” 

A number of members expect to reach Washington on 
Monday, May 7, and are planning to visit Mount Vernon 
in the afternoon of that day, via the Potomac River boat. 
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LARGE VOLUME OF BUSINESS 
OF GENERAL ELECTRIC COMPANY 


Orders Received in 1916 Aggregate 70 Per Cent More 
Than the Total of 1915 and 50 Per Cent More 
Than Previous High Record 

Orders received by the General Electric Company 
for electrical machinery and supplies in 1916 amounted 
in value to $167,169,058, or 70 per cent greater than the 
orders for electrical products in 1915 and 50 per cent 
greater than in 1913, the largest previous year. The 
amount of sales billed was $134,242,290, an increase of 
57 per cent over 1915. 

After conservative charges against the plant account 
the earnings applicable to the stock were equal to 18.3 
per cent on the outstanding issue. 

Earnings for three years compare as follows: 


Year ended Dec. 31— 1916 1915 1914 
SURG Bee ok cee sss van $134,242,289 $85,522,070 $90,467,691 
Less: Cost of goods sold, 

including all operating, 

maintenance and depre- 

ciation charges.......... 118,948,198 76,898,183 $1,496,728 

$15,294,091 $8,623,887 $8,970,963 
Interest and discount...... $1,539,499 $1,434,269 $1,306,876 
Income from securities owned 1,844,645 1,554,843 as 313, 989 
Sundry revenues .......... 482,738 694,996 263,555 
$3,866,882 $3,684,108 $2,884,420 

NN x chewed aha pie bas 19,160,973 12,307,995 11,855,383 
Less: Interest on debenture 

WEE *s Oca eet wane on wate 571,445 570,085 567,556 

Available for dividends... $18,589,528 $11,737, 910 $11,287,827 
DiviGOnGs PR «..<.icccscce 8,121,646 8,129,918 8,142,767 

Net surplus for the year.. $10,467,882 $3,607,992 $3,145,060 
Surplus at Jan. 1, 2996... 23,692,871 20,084,879 16,939,819 

Surplus at Dec. 31 1916.. "$34,160,753 $23,692,871 $20,084,879 


OPERATION AT CAPACITY 


C. A. Coffin, chairman of the board, says in the report: 

“The extraordinary demand for the various products 
of your company throughout the year 1916 has made it 
necessary to operate its manufacturing and other facili- 
ties to the limit of their capacity. 

“The orders for special war munitions received dur- 
ing the year, amounting to $2,416,000, were merely 
supplementary to previous contracts. 

“The number of employees engaged in your factories 
and offices and in those of your subsidiary companies 
at the end of 1916 was about 79,000. 

“The company has followed its customary practice 
in writing off against income its total expenditures 
during 1916 for patents, applications for and licenses 
under patents and other outlays relating thereto, 
amounting to $891,880. The patent account is carried 
at $1, as in previous years. 

“Stocks, bonds and other securities are carried at a 
valuation of $33,773,678, of which $21,675,213 repre- 
sents securities of subsidiary companies, and $12,098,- 
464 those of public utility and other companies. 

“The current accounts and notes receivable are car- 
ried at $26,816,297. They have been carefully appraised 
by a special committee, and the reserves for possible 
losses thereon are regarded as adequate. 

“The increase in merchandise inventories was due 
not only to the greater volume of business, but to the 
necessity for carrying, at the existing high prices, 
larger than normal stocks of all kinds of material as 
a safeguard against uncertainties of delivery. The in- 
ventory accounts have been protected against possible 
depreciation by reserves which are considered ample. 

“Urgent pressure upon the management for immediate 
and extensive additions to your manufacturing facilities 
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involved the expenditure of $8,828,254 for plant account 
during 1916. This outlay, as compared with ordinary 
costs, was abnormal and excessive, in view of which it 
has seemed wise to write off against income an amount 
substantially equal to the year’s disbursement. The cost 
of all the special tools, jigs, dies, drawings and patterns 
was thus disposed of, and also the greater part of the 
cost of the large machine tools and apparatus. Advan- 
tage was taken of the opportunity to reduce the book 
value of building accessories such as piping, wiring, 
etc., covering additions for a period of years, which 
will explain the fact that the amount written off for 
‘real estate and buildings’ was larger than the expendi- 
ture thereon for the year. 

“Quarterly dividends at the rate of 8 per cent per 
annum have been paid during the year. 

“The company has no note payable, nor is there any 
paper outstanding bearing its indorsement. 

“George F. Morrison, who has rendered most valuable 
service to the company for many years in the develop- 
ment of its incandescent lamp business and in other 
important directions, was elected a vice-president. 

“The extraordinary business conditions during the 
past year imposed most exacting demands upon the 
employees in all departments. Their loyal and efficient 
co-operation has been of the most gratifying nature, and 
the board desires to record its hearty appreciation of 
the value of their services.” 


MANUFACTURING PLANT EXPANSION 


The factory floor space in 1916 aggregated 15,300,000 
sq. ft. as compared with 14,830,000 in 1915. 

On Jan. 31, 1893, the book value of the manufacturing 
plants was $3,958,528. In the twenty-four fiscal years 
to Dec. 31, 1916, additional expenditures were made 
aggregating $88,634,909, making a total of $92,593,437. 
During this period $62,688,673 was written off, leaving 
the book value of all plants at Dec. 31, 1916, $29,904,764. 
The details of the changes in plant account in 1916 were: 





Net Book Additions Net Book 
Value During Written Value 
Jan. 1, 1916 Year Off Dec. 31, 1916 
Real estate and build- 

RN She gin Glare gcd a $20,038,337 $1,860,729 $2,452,875 $19,446,191 
Machinery ......... 9,524,992 5,732,187 4,798,608 10,458,571 
INI ar atin enc a5 1 113,888 113,888 1 
Furniture and fixtures 1 1,121,450 1,122,450 1 

EU a Gwe ee ew eats $29,563,331 $8, $28,254 $8, 486, $22 $: 29, 904, 764 


Cash on hand as of Dec. 31, 1916, was $12,167,707. 
Notes and accounts receivable were $26,816,297, ad- 
vances to subsidiary companies $4,739,819 and installa- 
tion work in progress $4,196,020. Merchandise inven- 
tories stood at $51,160,639. 


ELECTRIC RANGES FOR THE 
MASSACHUSETTS NAVAL RESERVE 


“Somewhere in the United States” a Rush Job Is 
Done at Night Time in Order to Provide 
Good Cooking Facilities 
Twenty electric ranges were installed in the record 
time of about nine hours during the night of April 7 to 
provide cooking facilities for the Massachusetts Naval 

Reserve Battalion. 

The ranges are of the Westinghouse 3-18 type, with 
left-hand ovens, and are wired from special circuits in 
open leads with cleat supports. Central station service 
is near the point at which the battalion is located. A 
force of fifty electricians handled the job. 
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CENTRAL STATION AND 
ISOLATED PLANT CO-OPERATION 


Economical Handling of Peak and Off-Peak Loads 
Held Feasible by Speakers at Boston A. I. 
E. E. and A. S. M. E. Meeting 

That practical co-operation between the isolated plant 
and the central station for the economical handling of 
peak and off-peak loads is feasible was asserted in a pa- 
per by P. R. Moses and W. F. Schaller of New York 
at the recent power plant symposium in Boston under 
the auspices of the American Institute of Electrical En- 
gineers and the American Society of Mechanical Engi- 
neers. 

The authors presented an exhaustive discussion of 
the cost of handling peak loads by central stations and 
came to the conclusion that in a representative case this 
may amount to 12 cents per kilowatt-hour in addition to 
operating expenses, taking the large user into consid- 
eration. They contended that the diversity factor of 
the large user is much less than that of the small con- 
sumer, and that the use of a centralized system for sup- 
plying peak loads of short duration is undesirable from 
the economic standpoint. 

In not more than twenty-five of a hundred private 
power plants designed by the authors in the last twenty 
years has the boiler capacity been affected by the elec- 
tric load. The cost of providing for peak loads in such 
plants will vary from $60 to $100 per kilowatt of de- 
’ mand, they stated. On the basis of 400 hours’ use per 
year, allowing 13 per cent fixed charges, the cost per 
kilowatt-hour is between 1.95 and 3.3 cents, comparing 
with 12 cents on the same basis of use of the peak with 
the public utility. It would appear that the central sta- 
tion would save between 8 and 10 cents per kilowatt- 
hour on the winter peak if it could arrange for the sup- 
ply of this peak by localized private plants. 

The accompanying table shows the plant capacity in a 
number of typical buildings in New York City and the 
capacity held in reserve for spare purposes, which could 
be utilized for the supply of peak loads in the districts 
adjoining: 

Kw. 
Rating 


Maximum Kw. 
Demand Spare 
195 180 
5 15 
75 
1 


Plant 
Columbia Trust office........ 
A. M. & Co. office and store... 5 
Bonwit-Teller store ......... 875 
103 Park Avenue, office....... 225 


Per Cent 
92 


2 
2 
1 


4 


In these cases the spare capacity is about 75 per cent 
of the present maximum demand, so that there is al- 
ready available a large amount of peak-load capacity 
which under suitable rate conditions could be utilized 
without the expenditure of a cent. In private plants 
the fixed charges per kilowatt of maximum demand are 
not so important as operating costs at light load periods. 

Load curves of some typical buildings show periods 
of from eight to twelve hours when the load is only 5 to 
10 per cent of the maximum. This means compara- 
tively high labor and fuel costs, except when low-pres- 
sure steam is required all night and every day for heat- 
ing or industrial uses. During seasons when low-pres- 
sure steam is not needed a kilowatt-hour may cost the 
private plant 10 cents and will usually be found to cost 
over 6 cents for fuel, labor, repairs and supplies, ex- 
clusive of fixed charges. The period of this light load 
corresponds to the light-load period of the public utility. 

A low rate for off-peak power will encourage private 
power plant operators to shut these installations down 
at such periods and purchase energy from the public 
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utility, and these lew rates for off-peak service might 
properly be coupled with agreements to buy power from 
the private plants at the period of peak demand at rates 
which would cover the cost to the private plant opera- 
tor of extra fuel and labor, if any, at a reasonable profit. 

Such a plan was proposed by the Longacre Electric 
Company several years ago in New York, but was not 
put into effect because of franchise troubles. The au- 
thors concluded that no insuperable engineering difficul- 
ties are in the way of carrying out their program. 


HIGH COST OF VALUATION 
OF TELEGRAPH PROPERTY 


Appraisal of Western Union Physical Property 
Means $1,000,000 Expense—1916 Business 
Increases 21 Per Cent 

That the volume of business during 1916 was the 
largest in the history of the Western Union Telegraph 
Company is shown by the amount of gross operating 
revenues, $61,919,141, or 21 per cent over 1915. 

Newcomb Carlton, the president, calls attention in 
the report to the considerable increase in operating ex- 
penses, due not only to material prices and increased 
taxes, but also to large increases in salaries and wages. 
Mr. Carlton writes in part as follows: 

“The installation of the automatic printing telegraph 
system, known as the multiplex, has been continued with 
satisfactory results. The extended use of this method 
of operation has greatly increased the capacity of the 
telegraph plant and has made possible the generally 
satisfactory handling of the increased traffic. 

“Despite difficulties in obtaining material, the work 
of reconstructing lines and offices has steadily advanced 
and substantial progress has been made in the standard- 
ization of the company’s offices, both as to their external 
appearance and their internal arrangements and ap- 
pointments. 

“The physical inventory of the company’s property 
which is being made by the Interstate Commerce Com- 
mission is approximately half completed, but no ap- 
praisals have yet been announced. It is expected that 
this work will be finished in 1920 at a cost to the West- 
ern Union Company of $1,000,000, as estimated in 1914.” 


COAL MINE IS BOUGHT BY 
BARSTOW INTERESTS 


West Virginia Coal-Producing Land Acquired to 
Safeguard Supply and Reduce Price for the 
Operating Systems 
The Utilities Coal Company is being incorporated by 
the W. S. Barstow & Company interests to acquire a 
large coal operating property in West Virginia. Its out- 
put will be available almost immediately for use by 
subsidiaries of the General Gas & Electric Company 
and the Eastern Power & Light Corporation. It is an- 
nounced that the coal will be sold to the subsidiary com- 

panies at the contract price in effect last October. 

The original intention of the Barstow interests was to 
purchase undeveloped coal lands, but in view of the delay 
in securing apparatus and labor for opening such lands 
and insuring a large output it was deemed advisable to 
secure a property already in operation. The coal mine 
purchased covers 10,000,000 tons of coal. 
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LARGE REFUND AND EXPENSE 
IN PHILADELPHIA RATE CASE 


Sum Returned to City on 1915 Street-Lighting 
Contract and Cost of Valuation and Rate 
Proceeding Amount to $481,000 

A deduction of $481,102 was made from the surplus 
of the Philadelphia Electric Company during the year 
ended Dec. 31, 1916, to cover a refund to the city of 
Philadelphia on the street-lighting contract for 1915 
and expenses of the valuation and the rate case. 

Joseph B. McCall, the president, calls attention in his 
annual report to the extraordinary increase in gross 
earnings as well as to the corresponding increase in 
expenses. He adds: “It is obvious that if an abnormal 
increase in gross earnings had not prevailed, due prin- 
cipally to the unusual demand by large power installa- 
tions and for railway purposes, the reductions made 
in rates by all the companies owned by you would have 
resulted in a reduction in dividend. In formulating 
the new tariff of rates, the calculations based upon the 
business connected, the new business secured and in 
prospect, justified the reductions made, which benefited 
principally the small and average customers and still 
enabled us to meet the increasing cost of labor, coal and 
material of all kinds, provide for the fixed charges and 
continue the dividend upon the stock.” Earnings were: 





1916 1915 
en TUNED. oss a'vnud Sc usb ne awed $10,260,072 $8,777,924 
Operating expenses, taxes, fixed charges 

and reserve for renewals and replace- 
MS isa bea as Bb se Med ede 8 alae ree 7,466,021 6,363,374 
eer ne ee rrr mee ee $2,794,051 $2,414,551 
Cash dividends during the year.......... 1,574,312 1,574,311 
PUPHNE FOR A FOOT. 66 kk bhkaeeneaes $1,219,739 $840,240 
i td Ee ee eer er ree $2,311,986 
Refund to the city on street-lighting con- 
tract for 1915, expenses of valuation 
SG: DRO) CAMB 3 oe New ik ees twee 481,102 
DOE SS diese Ke oa dk aly oC a Ware Pare $1,830,884 
Total surplus, Dec. 31, 1916.......... $3,050,622 


Regarding improvements Mr. McCall says: 

“During the year the large generating station known 
as ‘A-2,’ capacity 65,000 kw., was completed; additions 
were made to substation capacities and nearly 1000 ad- 
ditional are lamps for street lighting erected; a large 
portion of the construction of the high-tension trans- 
mission lines between Philadelphia and Chester com- 
pleted; overhead and underground lines extended, and 
your properties are in first-class condition. 

“A large generating station, located on the Delaware 
River, at Chester, to be known as the ‘Chester waterside 
station,’ having an ultimate capacity of 120,000 kw., 
which will be connected with the generating stations in 
Philadelphia by a tie line, the right-of-way for which 
has already been secured, is now being erected by the 
Beacon Light Company, and it is expected the first unit 
will be in operation this coming fall.” 

The unification of the various plants and subsidiary 
properties in Philadelphia (with the exception of the 
Edison Electric Light Company of Philadelphia) into 
one ownership has been accomplished and provision has 
been made for the future financing of the company. As 
a result Mr. McCall expresses the hope that in the near 
future it will be possible to submit a plan for the ex- 
change of the stock of the company for the stock of the 
Pennsylvania company. The financial plan placed 
$10,332,193 in the treasury, leaving, after provision for 
loans of $4,950,000, a final cash balance of $5,382,193. 
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The total commercial connected load as of Dec. 31, 
1916, was equivalent to 4,715,121 50-watt lamps, an 
increase of 756,592; and the increase in the number 
of consumers was 13,620. 

The connected load of railway and other utilities was 
33,450 kw. on Dec. 31, 1916, an increase over the pre- 
ceding year of 1200 kw. 


WOMEN OF NEW YORK N. E. L. A. 
SECTION AID THE RED CROSS 


More Than 400 Volunteer Workers Give Their 
Services for Two Hours Daily in Making 
Materials for Aid in War 

Women of the New York Edison Company and the 
other electric companies of the New York Section of 
the National Electric Light Association have banded 
together and equipped a Red Cross workshop in the 
Consolidated Gas Company building, Fifteenth Street 





NEW YORK ELECTRICAL WOMEN 


IN RED CROSS WORK 


and Irving Place. More than 400 women have volun- 
teered, and groups have been at work ever since war 
was formally declared. This work will be continued 
daily between 5 and 7 p. m. 

One member of every group is designated as group 
leader and two are group instructors. The group 
instructors are those who have received Red Cross 
certificates and are thus qualified to teach. Mrs. 
Walter Neumuller is honorary president of the auxil- 
iary and Miss Clara Porter the executive chairman. 
Other members of the committee are Miss Evelyn 
Neudorfer of the United Electric Light & Power Com- 
pany, Miss F. G. Newman of the Yonkers Electric Light 
& Power Company, Miss M. L. Mauer of the New York 
& Queens Electric Light & Power Company, and Miss 
Elsa Detmold, Miss Florence Evans, Miss Helen Orms- 
bee and Mrs. O. W. Smith of the New York Edison 
Company. 

The funds for carrying on the work have been ob- 
tained by private subscription from officials and em- 
ployees of the companies and appropriations from the 
companies themselves. Interesting features of the room 
equipment are sewing machines which are electrically 
operated and an electric cutting machine. 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or effecting electric 
light and power utilities. 





Invasion of Territory Alleged in Cal- 
ifornia.—The Vallejo Electric Light & 
Power Company, which supplies elec- 
trical energy in Solano County near Val- 
lejo, has filed with the California Rail- 
road Commission a complaint against 
the Great Western Power Company, 
asking the commission to compel the 
Great Western Company to stop build- 
ing its distribution lines in that dis- 
trict. The Vallejo company says that 
it has a franchise to serve electricity 
in Vallejo, and also in the district al- 
leged to have been invaded, and that its 
plant is adequate to serve all the pres- 
ent needs of the district. The com- 
plaint says that the Great Western 
Company is constructing distribution 
lines in the district to duplicate the 
Vallejo company’s system, and has no 
franchise to conduct its business in So- 
lano County. 


Colorado Commission Overrules Den- 
ver Company.—The Public Utilities 
Commission of Colorado has ordered 
the Denver Gas & Electric Light Com- 
pany to proceed with an inventory of 
its physical property preparatory to 
an investigation and hearing by the 
commission on a complaint alleging “ex- 
cessive rates for electricity and gas, 
inadequate service in the furnishing of 
electricity and gas, and insufficient heat- 
ing quality of gas,” in Denver. The 
commission overrules the contention of 
the company that the commission has no 
jurisdiction over the corporation or au- 
thority to regulate rates and service 
of the utility. The commission also 
rules against the contention of the com- 
pany that the commission has no right 
tc change the terms of the franchise 
contract between the municipality and 
the corporation. 


Important Valuation Work in Maine. 
—- Comprehensive valuation work is be- 
ing conducted at present by the Maine 
Public Utilities Commission and also by 
several of the electric service compa- 
nies, according to the second annual re- 
port of the commission to the Gover- 
nor. Holding that the aggregate of 
all the securities should not exceed the 
value of the property, the commission 
concluded that thorough appraisals were 
a necessity. The board is now con- 
ducting an exhaustive valuation of the 
entire property of the Central Maine 
Power Company, and among the com- 
panies which are carrying on similar 
work are the Cumberland County Power 
& Light Company, the Bangor Railway 
& Electric Company and allied utili- 
ties, and the Lewiston Gas Light Com- 
pany. In some instances rate cases are 
pending upon these valuations. Each 
of the above-named companies esti- 
mates that about a year will be re- 
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quired to complete its valuation. In 
general, the classification followed in 
the electric utility valuations of the 
board is based on the National Electric 
Light Association classification of ac- 
counts. 


Combination of Electric and Heating 
Departments.—A valuation of its prop- 
erty has been submitted by the Col- 
orado Springs Light, Heat & Power 
Company to the Public Utilities Com- 
mission of Colorado. The company 
asks the commission to approve a valu- 
ation of $3,663,964 on its property in 
Colorado Springs and to increase the 
maximum electric rate from 8.5 cents 
per kilowatt-hour to 12 cents and the 
gas rate from $1.10 per 1000 cu. ft. to 
$1.25. Permission was asked to com- 
bine the electrical and steam-heating 
departments on the theory that heat is 
a by-product of the electrical depart- 
ment. The valuation figures of the 
company are: Fixed capital—Electrical 
aepartment, $2,055,248; gas department, 
$837,989; steam heat, $195,727; total, 
$3,088.964. Development cost—Elec- 
trical department, $285,000; gas depart- 
ment, $125,000; steam heat, $30,000; 
total, $440,000. Working capital—Elec- 
trical department, $90,000; gas depart- 
ment, $40,000; steam heat, $5,000; total, 
$135,000. Total on which the company 
claims it is entitled to return—Elec- 
trical department, $2,430,248; gas de- 
partment, $1,002,989; steam heat, $230,- 
727; grand total, $3,663,964. 


Discontinuance of Service Overruled 
in Missouri.—A decision has been ren- 
dered by the Missouri Public Service 
Commission in the complaints of W. H. 
Roach and others against M. O. Dan- 
ciger & Company, Weston, Mo. One 
complaint alleged that M. O. Danciger 
& Company operated an electric light 
and power plant and a brewery, and 
“cut off the light and power current 
from our printing office because of our 
advocacy of the dry cause in the local 
option campaign prior to June 3, elec- 
tion day.” In three of the complaints 
the defendant’s reason for discontinu- 
ance of service was not alleged. The 
defendant denied jurisdiction by the 
commission on the ground that its busi- 
ness was private and not public. The 
company has been furnishing energy 
for light and power to private persons 
and to the city. It has no distribution 
system or city franchise and does not 
construct wires on streets or public 
places. The consumer furnishes wire 
and poles and bears all cost of con- 
structing the line. Answering the ques- 
tion whether the defendant is an elec- 
trical corporation, the commission says 
that it is an electrical corporation, not 
falling within the exceptions mentioned 
in the statutory definition. The fact 
that the defendant did not use the 
streets and public places of the city was 
considered as of little importance in its 
bearing on the case under review. 
On a motion for a rehearing of this 
case the commission held that the cor- 
poration could not be permitted to en- 
tirely cut off service from some of its 
consumers while continuing to furnish 
service to others who were similarly 
situated. 
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Recent Court 
Decisions 


Findings of higher courts in legal cases 
involving electric light, power and 
other public-utility companies. 





Time Necessary for Repair of De- 
fective Wires.—The breaking of a tele- 
phone wire not carrying a current of 
sufficiently high voltage to be danger- 
ous unless it came in contact with other 
wires was notice that it might become 
dangerous and imposed the duty of such 
examination as would protect the public 
from danger, it was held by the Su- 
preme Court of Pennsylvania (100 A. 
126). A telephone company is entitled 
to a reasonable opportunity and time 
to discover and repair defective wires, it 
was held. 


Right to Cut Off Service for Non- 
Payment.—While the decision of the 
Supreme Court of South Carolina in the 
case of Johnson vs. Carolina Gas & 
Electric Company (91 S. E. 734) deals 
directly with water supply, the case is 
of particular interest to all companies 
engaged in public service. It was held 
by the court that a public service water 
company, though authorized by fran- 
chise to discontinue service for non- 
payment, had no right to cut off a con- 
sumer’s water supply on account of a 
debt due for water supplied at a pre- 
vious time and by another company 
and assigned to the present company. 


Power of City in Eminent Domain.— 
Statutes authorizing the exercise of the 
power to take private property without 
the consent of the owner are to be 
construed with reasonable strictness, 
according to the Supreme Judicial Court 
of Massachusetts in the case of Com- 
iskey vs. City of Lynn (115 N. E. 312), 
and the authority of the city to take 
property under the statute is not to be 
inferred from vague and doubtful gen- 
eral phrases. The law provides that the 
city of Lynn may take by purchase or 
otherwise all lands, rights-of-way and 
easements necessary to establish filtra- 
tion beds to hold water taken by pur- 
chase or otherwise under authority of 
the act, and for conveying it to the city, 
and may erect on the land thus taken 
or held proper dams, buildings, fixtures 
and structures, and may make excava- 
tions, procure and operate machinery 
and provide such other means and ap- 
pliances as may be necessary for the 
establishment and maintenance of com- 
plete and effective waterworks. The 
court held, however, in the light of con- 
temporaneous legislation with refer- 
ence to the maintenance of lines for 
the transmission of electricity, that the 
Legislature did not intend to authorize 
the city to condemn a strip of land, to 
construct and maintain thereon an elec- 
tric power transmission line to a pump- 
ing station on the banks of a river 
taken for water supply, since the strip 
of land did not coincide with the pipe 
line for the water. 











APRIL 21, 1917 


Dinner Postponed by American Mu- 
seum of Safety.—The country now be- 
ing at war, President Arthur Williams 
of the American Museum of Safety has 
announced that it was thought unde- 
sirable to hold the proposed dinner in 
connection with the presentation of the 
medals of the museum. The dinner was 
planned for April 19 and for the rea- 
son stated above the invitations were 
recalled. 


More Power for St. Paul Railway.— 
A contract has been made by the In- 
termountain Power Company to furnish 
more energy to the Chicago, Milwaukee 
& St. Paul Railway. The Intermoun- 
tain Company is a subsidiary of the 
Montana Power Company and the 
Washington Water Power Company. 
It will purchase at first 7500 hp., which 
will be received from the new hydro- 
electric station of the Washington 
Power Company at Long Lake. The 
energy will be used for operation of 
the railway lines in the State of Wash- 
ington. 


Chicago Changes Standard for Street- 
Lighting Pole.——The electrical depart- 
ment of the city of Chicago is consid- 
ering a change from its standard type 
of pole for carrying street-lighting cir- 
cuits. In the past all proposals for 
poles for outlying street-lighting serv- 
ice have specified tubular steel poles 
only. A proposal issued on April 10, 
however, specifies tubular steel poles 
or their equivalent. The proposal de- 
fined equivalent poles as “expanded 
steel-truss poles or concrete poles which 
may in the judgment of the Commis- 
sioner of Gas and Electricity be equiv- 
alent to tubular steel poles.” The 
change is to be made, according to Wil- 
liam G. Kieth, Commissioner of Gas and 
Electricity, on account of the increasing 
prices now asked for tubular poles and 
the uncertainty as to time of delivery 
that has prevailed. 


Chicago Central Station Institute 
Broadens in Scope.—The Chicago Cen- 
tral Station Institute, which was 
founded in 1912 as the bureau of edu- 
cation for the Commonwealth Edison 
Company, the Federal Sign System 
(Electric), the Illinois Northern Utili- 
ties Company, the Middle West Utili- 
ties Company and the Public Service 
Company of Northern Illinois, has been 
educating college graduates and other 
ambitious young men for positions in 
the commercial departments of these 
companies. In the future the institute 
will conduct its graduate student course 
so as to provide men for the operat- 
ing, engineering and all other depart- 
ments. The student will receive prac- 
tical experience in the various depart- 
ments combined with classroom study 
of many branches of the business. A 
college undergraduate may take the first 
of five periods of training during vaca- 
tion after completing the sophomore 
college year and can take the second 
period during vacation after completing 
the junior year at college. The course 
consists of a total of fifteen months, 
divided into five periods of three months 
each. Fred R. Jenkins is secretary and 
manager of the Chicago Central Sta- 
tion Institute. 
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Current News 
and Notes 


Timely items on electrical happenings 
throughout the world, together with 
brief notes of general interest. 





Growth in Business of Ohio Com- 
panies.—The Alliance Gas & Power 
Company, Toledo Railways & Light 
Company, Trumbull Public Service Com- 
pany, Warren, Massillon Electric & Gas 
Company, and the Lorain County Elec- 
tric Company, Elyria and Lorain, Ohio, 
comprising the Ohio electric subsidi- 
aries of the Cities Service Company, 
are continuing to show marked growth 
in business. The combined sales of 
these properties were 54 per cent 
greater for the twelve months ended 
Feb. 28, 1917, than in the preceding 
year. The sales of one of the prop- 
erties increased 98 per cent for the 
year. 


Adjournment of Lighting Rate In- 
quiry Denied.—The Board of Public 
Utility Commissioners of New Jersey 
has refused the application of the Pub- 
lie Service Electric Company for an 
indefinite postponement of the investi- 
gation of lighting rates to allow the 
company to devote its efforts to pro- 
tecting its properties and extending its 
service facilities in a way that will 
help national defense. The board holds 
that, in view of the expense already in- 
volved in the inquiry and the fact that 
the engineers on both sides are pre- 
pared to proceed to a determination of 
the physical value of the property, the 
hearings should continue until a valua- 
tion of the company’s properties has 
been arrived at. 


Hydroelectric Progress in France. 
—Hydroelectric development in France 
is described as follows in a letter re- 
ceived by the Philadelphia Bourse from 
the Chamber of Commerce of Paris: 
“One of the good results of the war 
will be to have aroused throughout 
France intense industrial activity, and 
consequently a considerable increase in 
electrical power works, formerly scarce 
in this country. Electrometallurgy has 
been rapidly improving during the war, 
as well as chemical manufactures. The 
manufacture of large-caliber shells and 
armor plate is assured by the help of 
water power. Thanks to the facilities 
that the transporting of electrical power 
offers, the works which undertake to 
produce it can combine the advantages 
of water descending from the glaciers 
of the Alps, very plentiful in summer- 
time, with the force to be obtained 
from the waters of the rivers, which are 
swollen by the snowfalls of winter and 
autumn. Before 1914 factories were 
scarce in the Southwest. And one of 
the most remarkable results of the war 
will be the industrial activity produced 
in the regions of Languedoc, Gascony 
and Guyenne, which indirectly causes 
the development of electrical power 
works and enterprises.” 
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Electric Illumination for the Lincoln 
Highway.—The Stark County Jovian 
League, meeting at Canton, Ohio, de- 
cided to start a movement to light the 
Lincoln Highway by electricity. This 
league includes Jovians of Canton, Mas- 
sillon and Alliance. The Lincoln High- 
way, extending 3284 miles from New 
York to San Francisco, is essentially a 
national movement, and the Jovian Or- 
der will be asked to enlist its various 
leagues in the proposed illumination. 
About 33 miles of the highway are in 
Stark County, and the cost of illumi- 
nating this part is estimated at $4,000 
a year. Directors of the Electrical 
League of Cleveland indorsed the move- 
ment at a meeting on April 2. At the 
meeting of the Jovian Congress and 
special commission in Cleveland on 
April 3 and 4, J. M. Bateman, first 
tribune in Cleveland, presented the sug- 
gestion that the movement should have 
the indorsement and support of the 
order. 


United Gas & Electric Corporation 
Subsidiaries Experience Abnormal 
Conditions.—Settlement of rate and 
other regulatory matters is mentioned 
in the annual report of the United Gas 
& Electric Corporation for the year 
ended Dec. 31, 1916. George Bullock, 
chairman of the board of directors, says 
on this subject: “The abnormal con- 
ditions incident to the effect of the for- 
eign situation resulted during the year 
past in considerable agitation in re- 
spect to public utility rates and other 
matters falling within the jurisdiction 
of the public service commissions un- 
der whose supervision the various sub- 
sidiary companies of this corporation 
are operated. The management is grati- 
fied to be able to state that substan- 
tially all of these questions have been 
satisfactorily settled and upon a basis 
not prejudicial to our operating sub- 
sidiaries. Concurrently labor diffi- 
culties developed in connection with sev- 
eral of the subsidiaries, but these have 
now been satisfactorily adjusted, gen- 
erally for a period of three years.” 


Standardization of Farm Lighting 
Sets.—In order to be assured that the 
majority of manufacturers of farm 
lighting sets are figuring ratings on 
the same basis, the American Society 
of Agricultural Engineers has recom- 
mended certain standard ratings and 
specifications for these low-voltage 
lighting plants. The movement is one 
for the convenience of the purchaser. 
The pamphlet issued by the society de- 
scribing the standard recommends that 
30 volts be adopted as the potential 
for low-voltage electric lighting plants, 
and that with such sets sixteen lead- 
sulphuric acid cells in series or twenty- 
four Edison cells in series be adopted 
as the standard. In the opinion of the 
committee which framed the standards, 
these numbers of cells with the aver- 
age house wiring and with the usual 
number of lights will give approx- 
imately 30 volts at the socket. It was 
also recommended that the manufactur- 
ers of farm lighting sets agree upon a 
standard lamp of a certain voltage 


range to be known as the farm service 
lamp. 
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Applications of Electricity in the 
Steel Industry.—At the meeting of the 
Philadelphia Section of the Association 
of Iron and Steel Electrical Engineers 
to be held on May 5, G. E. Stoltz will 
talk on “Some Recent Applications of 
Electricity in the Steel Industry.” 


Electrical Supply Jobbers’ Associa- 
tion.—The annual meeting of the Elec- 
trical Supply Jobbers’ Association will 
be held at the Homestead Hotel, Hot 
Springs, Va., on May 22, 23 and 24. 
The Atlantic and central divisions of the 
association will meet at Hot Springs on 
May 22. 


New York Electrical Society—A 
joint meeting of the New York Com- 
panies Section of the N. E. L. A. and 
the New York Electrical Society was 
held on April 17. Homer Croy spoke on 
“Behind the Film,” and explained how 
motion picture films are made and how 
many thrilling episodes are staged. 


Association of Iron and Steel Elec- 
trical Engineers.—The April meeting of 
the Association of Iron and Steel Elec- 
trical Engineers will be held to-day, 
April 21, in Pittsburgh, Pa. The fol- 
lowing short papers by members of the 
standardization committee will be pre- 
sented: “Résumé of Standardization 
Work of Other Organizations,” by H. 
D. James; “Control,” by T. E. Barnum; 
“Motors,” by F. B. Crosby; “Cranes,” 
by D. M. Petty, and “The Need of and 
a Plan for Standardization,” by W. T. 
Snyder. 


Electrical Contractors’ Association of 
Pennsylvania.—The annual convention 
of the Electrical Contractors’ Associa- 
tion of Pennsylvania will be held at 
Philadelphia on June 19, 20 and 21 in- 
clusive. The headquarters will be at 
the Hotel Adelphia. A very large at- 
tendance is expected owing to the great 
interest which was displayed last year 
when the convention was held in Wilkes- 
Barre. Prominent persons in the elec- 
trical and business world will address 
the meeting, and there will be open 
sessions which should be most interest- 
ing. Elaborate entertainment of dele- 
gates and guests will be provided. A 
special feature of the convention will be 
an electrical exhibit. 


New York Jovians Have Patriotic 
Luncheon.—Dr. Talcott Williams, direc- 
tor of the Columbia School of Journal- 
ism, was the principal speaker at the 
patriotic Jovian League luncheon given 
in New York on April 11.. He spoke 
particularly of the important part the 
electrical industry will play both in ag- 
gressive and defensive warfare. Fol- 
lowing his address, Vice-President J. M. 
Wakeman introduced the following res- 
olution, which was adopted: “Resolved, 
that the New York Jovians here assem- 
bled, in behalf of the 1400 New York 
Jovians, part of the National Jovian 
Order with a membership of 18,000 men 
engaged in the electrical industry, do 
hereby heartily approve the recent mes- 
sage of the President of the United 
States, indorse the action of Congress, 
and pledge themselves to an undivided 
loyalty and whole-hearted service to the 
constitution, the flag and the President 
of the United States.” 
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Radio Club of America.—David S. 
Brown and Walter S. Lemmon presented 
a paper on “Army and Navy Signaling 
Systems,” on April 20, before the Radio 
Club of New York City. 


Electrical League of Cleveland.—R. 
M. McClurg spoke on the “Electrifica- 
tion of the Chicago, Milwaukee & St. 
Paul Railroad” before the Electrical 
League of Cleveland on April 13. 


Chicago Section, Illuminating Engi- 
neering Society.—S. G. Hibben, illumi- 
nating engineer of the Westinghouse 
Lamp Company, spoke on “Office Light- 
ing” before the Chicago Section of the 
Illuminating Engineering Society on 
April 20. 

Illinois State Electric Association.— 
The Illinois State Electric Association 
has appointed a committee on new-busi- 
ness co-operation following somewhat 
after the plan that has been used in 
Ohio. The new committee has ar- 
ranged the following program for its 
first meeting, which is to be held at the 
Hotel Jefferson, Peoria, April 27: Ad- 
dress by chairman, John G. Learned, 
Chicago; paper, “Scientific Window 
Lighting,” by Norman B. Hickox, Chi- 
cago, and discussion by H. L. Brandli 
of Mount Vernon, IIl., and Oliver R. 
Hogue of Chicago; paper, “Financing 
Contracts for Wiring Old Residences 
and Additional Wiring for Appliance 
Sockets in Premises of Residence Cus- 
tomers,” by F. H. Scheel, Joliet, and 
discussion by W. A. Giffen of Rockford, 
W. P. Lyon of Chicago, L. E. Spear of 
Springfield, and W. P. Meiser of Peoria; 
paper, “Electrification of Coal Mines,” 
by Orlie Rue, Mattoon, and discussion 
by R. S. Woltz of Springfield and E. R. 
Elan of Peoria; address on “Salesman- 
ship,” by A. F. Siebert, Dayton, Ohio; 
paper, “Electrical Merchandise, Its Sale 
and Its Upkeep,” by E. C. Forest, Rock- 
ford, and discussion by Ernest A. 
Elkins of Chicago, Frank Lebkicker of 
Alton, C. A. Morse of Mattoon, George 
E. Dunn of Oak Park, and E. Giaciolli 
of Oak Park; a symposium on electric 
heating with papers on “Industrial 
Heating Appliances,” by L. H. Knapp 
of Chicago and B. G. Tarkington of 
Jackson, Mich., with discussion by Roy 
Larson of Rockford, George H. Jones 
of Chicago, and C. W. Pen Dell of Chi- 
cago; paper, “Electric Cooking,” by J. 
Paul Clayton, Mattoon, with discussion 
by Charles B. Yonts of Dixon, W. F. 
Corl of St. Louis, Mrs. Swanson of 
Rockford, and Adam Gschwindt of 
Rockford. John G. Learned, chairman 
of the committee on new-business co- 
operation, has directed attention par- 
ticularly to the discussions to be pre- 
pared in advance, which, it is thought, 
will increase the value of the meeting. 
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National Association of Electrical In- 
spectors.—The Western New England 
Section of the National Association of 
Electrical Inspectors held its spring 
meeting on April 11 at Holyoke, Mass. 


Electrical League of Cleveland.—Ma- 
jor P. S. Bond, United States engineer 
in charge of the Cleveland district, re- 
cently addressed the Electrical League 
of Cleveland on the subject of “Univer- 
sal Service.” 


Pittsburgh Section, [Illuminating En- 
gineering Society.—“Illuminating Engi- 
neering in the Motion Picture Indus- 
try” was the subject of a talk given by 
B. Perris of the National Carbon Com- 
pany before the Pittsburgh Section of 
the Illuminating Engineering Society on 
April 16. 


Pittsburgh Section, Association of 
Iron and Steel Electrical Engineers.— 
The May meeting of the Pittsburgh 
Section of the Association of Iron and 
Steel Electrical Engineers will be held 
on May 19. This meeting will be un- 
der the auspices of the power com- 
mittee, of which W. O. Oschmann is 
chairman. The subject to be discussed 
is “Power Cost Accounting Systems as 
Practiced by Several Steel Mills in the 
Pittsburgh District.” 


National Electric Credit Men’s Asso- 
ciation.—Frederic P. Vose, secretary of 
the National Electric Credit Men’s As- 
sociation, delivered an address at the 
weekly meeting of the Cleveland Elec- 
trical League recently. Charles F. Ket- 
tering of the Domestic Engineering 
Company, Dayton, Ohio, was scheduled 
to make an address, but was called to 
Washington to consult about prepar- 
edness work with which he is con- 
nected. His address will be delivered 
later in the season. 


New York Section of A. E. S. Elects 
New Officers.—At a joint meeting of 
the Chemists’ Club and the New York 
sections of the Society of Chemical In- 
dustry and the American Chemical 
Society on April 13, the following offi- 
cers were elected for the ensuing year 
by the New York Section of the Ameri- 
can Electrochemical Society: Chair- 
man, J. V. N. Dorr, president of the 
Dorr Company; vice-chairman, E. D. 
Kingsley of the Niagara Alkali Com- 
pany, and secretary-treasurer, J. Mal- 
colm Muir, business manager of 
Metallurgical and Chemical Engineer- 
ing. 

St. Louis Jovians Meet.—Seldon P. 
Spencer, a former judge and well-known 
St. Louis jurist, who has been making 
a study of military conditions in the 
United States, addressed the Jovian 
League at the Mercantile Club Tues- 
day on “The Necessity for Military 
Training.” He advocated the adoption 
of a universal military system similar 
to that of the Swiss government, which, 
in addition to providing the maximum 
power for self-defense, has been found 
of great value -in the physical develop- 
ment of the young men of the nation 
and has contributed a wonderful in- 
fluence toward promoting wholesome 
living and a higher moral status of 
citizenship. C. E. Michel presided as 
chairman of the meeting. 
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F. C. Wilkinson has resigned from his 
position as manager of the Public Elec- 
tric Light Company, St. Albans, Vt., 
and director and superintendent of the 
St. Albans & Swanton Traction Com- 
pany. He is succeeded by George A. 
Murch. 


D. C. Wood has been appointed by 
the State Public Utilities Commission 
of Illinois as acting chief of the service 
division in the engineering department, 
succeeding Stanley P. Farwell, resigned. 
Mr. Wood is a graduate of the Univer- 
sity of Illinois in the electrical engineer- 
ing course, and has been with the com- 
mission as assistant engineer for nearly 
three years. 


John D. Ball, late of the consulting 
engineering department of the General 
Electric Company, has severed his con- 
nection with the company, where he has 
been engaged for the last ten years, and 
has accepted the appointment of pro- 
fessor of electrical engineering in the 
School of Engineering of Milwaukee. 
Mr. Ball is a graduate of the University 
of Illinois and a member of the A. I. 
E. E. 


Robert Knight, assistant superintend- 
ent of the electric light and power de- 
partment of the city of Edmonton, 
Canada, has resigned and joined the 
Army Service Corps. Previous to his 
leaving he was presented by the staff 
and employees of the department with 
a wrist watch. He is a native of Scot- 
land, but has had varied experience of 
electrical engineering in the United 
States, having one time been employed 
by the General Electric Company at 
Lynn, Mass. 

D. W. Flowers, who has been ap- 
pointed superintendent of the electric 
department of the St. Paul Gas Light 
Company, operating the Edison Electric 
Light & Power Company of St. Paul, 
was born at Columbus, Ohio, and was 
graduated from the Ohio State Uni- 
versity in the class of 1905. He be- 
came identified with the American 
Light & Traction Company of New 
York at Binghamton, where he reached 
the position of superintendent, which 
he held until May, 1909. He was trans- 
ferred from Binghamton and promoted 
to the position of general superin- 
tendent of the Consolidated Gas Com- 
pany of New Jersey at Long Branch, 
operating both the gas and electric 
properties. In December, 1913, he went 
to St. Paul as superintendent of the gas 
works, and he filled that post until his 
present appointment to succeed F. A. 
Otto, who has resigned. 


Ludwig Kemper, who has been secre- 
tary-treasurer and manager of the Min- 
nesota Gas & Electric Company at Al- 
bert Lea, Minn., has resigned to become 
connected with Field-Richards Com- 
pany of Cincinnati, Ohio, as engineer. 
During the last two fiscal years Mr. 
Kemper was president of the Minnesota 
Electrical Association. He was born in 
Holland in 1887 and received his en- 
gineering education at the University 
of Delft and later at Karlsruhe. After 
two years of industrial engineering in 
Europe he came to the United States 
and was employed by the Pullman com- 
pany on car-lighting design. Follow- 
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ing a period of consulting engineering 
Mr. Kemper became in 1903 assistant 
electrical engineer for the Baltimore & 
Ohio Railroad, resigning in 1905 to be- 
come general manager of the Albert 
Lea property. His new work in Cincin- 
nati will consist of making investiga- 
tions and reports on such municipal, 
public utility and industrial properties 
as the Field-Richards Company is 
handling, and also in a general way to 
supervise the operation of properties in 
which the firm is interested. 


\ 
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William C. Anderson, formerly man- 
ager of the Luzerne County Gas & 
Electric Company, Plymouth, Pa., has 
been appointed statistical secretary of 
the National Electric Light Association 
in charge of the newly created bureau 
of information and statistics. Mr. An- 
derson, who was graduated from Lehigh 
University in 1894, began his electrical 
engineering career with the East River 
Gas Company, New York City, with 
which company he remained in various 
capacities until the fall of 1895, when 
he joined the inspection department of 
the New York Edison Company. The 
following year he became assistant en- 
gineer of construction for the Consoli- 
dated Gas Company of New Jersey at 
Long Branch and a few months later 
he was appointed district superintend- 
ent, continuing in this post until early 
in 1900. During the next year he was 
manager of the Gas Company of Mont- 
gomery County at Norristown, Pa., and 
for the two following years was super- 
intendent of the Port Chester district 
of the Westchester (N. Y.) Lighting 
Company. He next became engineer at 
Paris for the foreign sales department 
of the Stanley Instrument Company. In 
the fall of 1904 Mr. Anderson was em- 
ployed as manager of the Bergen 
County .(N. J.) Gas & Electric Com- 
pany, which position he held until the 
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following August, when the company 
was taken over by the Public Service 
Corporation of New Jersey. He then 
went with the Wyoming Valley Gas & 
Electric Company, which has since 
changed its name to the Luzerne County 
Gas & Electric Company. In 1912 Mr. 
Anderson was elected treasurer of the 
Pennsylvania Electric Association. 


H. S. Slocum, who has lately been en- 
gaged on work on the Laurentide hydro- 
electric development at Grand’ Mére, 
Province of Quebec, Canada, has en- 
tered the engineering department of 
the Aluminum Company of America as 
engineer in charge of construction, and 
will be located at Potsdam, N. Y. Mr. 
Slocum has had a long experience in the 
design and construction of hydroelectric 
plants. For six years he was with the 
Niagara Falls Power Company, and 
then went with Viele, Blackwell & Buck, 
working upon the Great Western and 
the Appalachian power developments. 
Terminating his connection with Viele, 
Blackwell & Buck, he became mechan- 
ical engineer for the Cedars Rapids 
plant of the Cedars Rapids Manufac- 
turng & Power Company, and then was 
engineer in charge for the Northern 
New York Power Corporation. From 
there he went to Grand’ Mére. 


Oscar T. Crosby, one of the pioneers 
in the electrical industry and more 
recently identified with the work of the 
Commission for Relief in Belgium and 
with the League to Enforce Peace, has 
been nominated by President Wilson 
to be Assistant Secretary of the Treas- 
ury for work in connection with the 
loan to the Allies. Mr. Crosby has re- 
cently become a major in the Officers’ 
Reserve Corps, and the government has 
agreed to release him for duty with the 
engineers in case of military necessity. 
His first connection with the electrical 
industry was early in 1887, when, on 
the invitation of Frank J. Sprague, he 
obtained a six months’ leave of absence 
from his post at New Orleans as a 
military engineer, to become associ- 
ated with him. Shortly afterward he 
resigned from the army and joined the 
Sprague Railway & Motor Company as 
Mr. Sprague’s assistant in time to take 
an active part in the early develop- 
ment of electric traction. He soon as- 
sumed the duties of superintendent of 
the company and in that capacity was 
in charge of manufacture and of the 
installation department. He remained 
in the service of the Sprague company 
for two years and a half, and in the 
ccurse of his professional work exe- 
cuted various researches on the prob- 
lems involved in electric railway opera- 
tion. Besides his work for electric 
traction, Mr. Crosby has been promi- 
nently identified with engineering re- 
search on many matters. In recent 
years he was president of the Wilming- 
ton (Del.) & Philadelphia Traction 
Company. Upon the consummation of 
the sale of his interests in that com- 
pany in 1913 to the National Proper- 
ties Company, he left this country for 
an extended tour of Asia and Africa. 
Mr. Crosby has written largely of his 
explorations and investigations and in 
the field of politico-sociology. 





ELECTRICAL WORLD 





VoL. 69, No. 16 


REVIEW OF TRADE AND MARKET CONDITIONS | 
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GOVERNMENT REQUIREMENTS 
DELAY STATION CONSTRUCTION 


Deliveries of Power Plant Machinery as Well as 
Building Materials Delayed in Some Cases 
as Much as Six Months 


Central-station construction work is being delayed in 
some cases as much as six months because of contracts 
placed for government work in different factories. The 
expediting of these contracts has resulted in placing deliv- 
eries further back. As a result of government work a 
considerable part of the boiler output of the country has 
been put back from six to eight weeks. Other central- 
station equipment, such as generators, turbines, etc., is 
also greatly delayed in delivery. 

While the actual government work so far is small, and 
does not amount to much when compared with the year’s 
output, it is work that takes precedence of everything else, 
and for that reason holds up all work on commercial con- 
tracts. 

Everything needing iron or steel in its construction is 
bound to be delayed. The steel mills have been busy on 
government work, and consequently have been forced to close 
down on regular customers until the government work shall 
not absorb so much of their attention. Beams and struc- 
tural shapes are late in delivery, and will naturally delay 
construction. Iron conduit is becoming scarcer, principally 
because the demand for other material of greater ton- 
nages is so pressing. Conduits are fabricated now but 
once in a while, when it is economically well to do so in 
view of other orders. Jobbers’ stocks of iron conduit, it 
is understood, are about normal. With the spring construc- 
tion work about to begin, and with deliveries so long de- 
layed, it is believed that these stocks will not be adequate. 

Inquiries have been made of the government regarding 
the classification of central-station orders for new equip- 
ment when these stations have on their lines factories en- 
gaged in turning out work for the government. No reply 
has been received to these inquiries as yet. 


WAR DECLARATION HELPS 
THE SALE OF FLAG SIGNS 


Larger Sizes of These Structures in Good Demand— 
Smaller Sizes Being Made Up in Large Quanti- 
ties—Caution Is Urged in Campaigning 


The sale of lighting equipment that can be used to give 
expression to patriotic feeling has received a marked 
stimulus as the result of the declaration that a state of 
war exists. The electric-flag signs which were brought out 
by several firms and were extensively campaigned during 
the earlier international crises are now moving with great 
rapidity without any particular effort on the part of the 
sign manufacturers to exploit this class of goods. There is 
reported from Cleveland a particularly heavy demand for 
the larger sizes of flags, the 10-ft., 12-ft., 16-ft. and 20-ft. 
sizes being exceedingly popular. One Chicago sign manu- 
facturer said that he had sold fifty flag signs in the last 
three weeks, which is more than he had sold in the four 
months preceding that period. 

The greatest buyers are industrial plants, municipalities 
and certain banks which wish to demonstrate their 
patriotism. One steel company employing foreign laborers 
recently ordered ten large-sized, double-faced flags, request- 
ing prompt delivery, but asking no questions about price. 
These flags were delivered in four days, and it is said that 


almost equally prompt deliveries can be given on any of the 
standard flag signs. Flags of the smaller sizes are being 
made up in quantities by some of the manufacturers in 
anticipation of a growing demand for the 4-ft. and 6-ft. 
sizes. 

The price of steel entering into the signs is still high, but 
it is much easier to get it now than it has been in the past. 
An interesting sidelight on the price situation in steel is 
that the businesses of most of the small, unreliable and 
more or less ignorant sign makers have been wrecked by 
the increase. These sign makers took business at figures 
based on normal steel prices when marked advances were 
being made every day. The result, of course, was not only 
that profits disappeared but that insufficient surplus and 
other assets were wiped out by losses occasioned from busi- 
ness taken at low figures. This has stabilized the sign 
market and left business in the hands of the more reliable 
and intelligent manufacturers. 

Men who have a broad view of the present situation see a 
particularly opportune moment just now for central stations 
to advocate the electric display of the colors. An intelli- 
gently handled campaign along these lines could do much to 
mark the local company as a patriotic enterprise; it could 
also be of real value to the community and to the nation 
in spreading the fervor necessary if a volunteer army is to 
be raised. It is realized, however, that in any such campaign 
caution should be exercised to avoid creating the impression 
that the electrical industry, or any individual in it, is exploit- 
ing the national emblem from a purely commercial motive. 


THE INSULATOR SITUATION 
NECESSITATES FORESIGHT 


Factories Are Swamped with Orders and Deliv- 
eries Continue to Be Abnormally Long, Although 
Prices Are Becoming More Stable 


The sale of lighting equipment that can be used to give 
insulators to let the manufacturers know just what their 
requirements are and what they are expected to be a year 
or eighteen months hence, in order to enable the manufac- 
turers to schedule production and deliveries in such a 
manner as best to serve the needs of the entire industry. 
The need for this course is especially acute at the present 
time, because the factories have seldom, if ever in their 
history, been harder pushed to meet demands than they 
now are. While there have in the past been troubles with 
labor employed in the pottery production and difficulty in 
getting metals, the ruling cause for the present congested 
factory condition is one of an unusJal demand for insu- 
lators from every section of the country. 

The situation is perhaps best illustrated by the present 
method of handling insulator orders. On inquiries even 
for small lots the prevailing price on that particular style 
can be quoted, but no definite statements on delivery dates 
will be made by salesmen without taking the case up with 
the factory. Furthermore, the factories have practically 
abolished or greatly curtailed their follow-up systems and 
are making little effort to get business if response does not 
follow when prices and deliveries are quoted. The impres- 
sion should not prevail, however, that factories have taken 
an arrogant stand. They have not. This is shown by a 
recent incident. A central-station company had to have 
700 insulators of a particular type. After determining 
that it was absolutely necessary for the customer to have 
these insulators promptly, the manufacturer went over all 
of its orders for this type that were on file and wrote each 
customer asking if a delay in delivery of 700 insulators 
would cause inconvenience. As a result one large company 
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released enough insulators from its order to meet the imme- 
diate need. 

The necessity of salesmen eonsulting with the factory 
concerning orders is illustrated by the following incident. 
A holding company wanted 3000 insulators of the small 
telephone type. Ordinarily these go through the factory 
in such great quantities that 3000 is a very small order to 
fill. The factory’s reply to the inquiry, however, was that 
there were none on hand and that delivery before ninety 
days could not be promised. The reason for this long delay 
was that the machine for making this unit was shut down 
and conditions were such that it could not be started within 
sixty days. 

The price of insulators has advanced sharply in the last 
few months, as was predicted in the ELECTRICAL WORLD of 
Nov. 11, 1916. Suspension units that formerly sold for 
80 cents now bring $1.30. The present tendency, however, 
seems to be for a stable price. There is thought to be 
little likelihood of the insulator plants being commandeered 
by the government on account of their inadaptability as 
munition factories. The situation as regards demand for 
insulators is so acute, however, and its continuance is so 
likely, that buyers are strongly urged by producers to pur- 
chase at least a year in advance of actual need. 


THE APPLIANCE MARKET 
ON THE PACIFIC COAST 


Particularly Good Season Expected in All Lines, 
with Great Progress Being Made in 
Sales of Electric Ranges 


Electric appliance campaigns, both sales and educational, 
have been under way on the Pacific Coast long enough to 
have built up a very active market for such devices. Partic- 
ularly in a territory where the percentage of houses wired 
is greater than in any other part of the country, every ap- 
pliance sold interests new prospective customers and paves 
the way for more sales. 

One jobbing house last year sold from its several Pacific 
Coast branch offices a total of 650 motor-driven washing 
mwnachines. With only slightly increased sales effort it is ex- 
pected that this figure will be at least doubled this year. 
Much the same condition obtains in the electric range field. 
It is believed that 2000 electric ranges will be purchased this 
year by California consumers newly converted to the elec- 
tric cooking idea. Sales of smaller appliances are advancing 
steadily, and an increasing percentage of energy is being 
used for this load. In short, a particularly good season is 
anticipated all along the coast this year in all electrical ap- 
pliance lines. 

It is notable that some central stations are carefully se- 
lecting the appliances which they will feature to the ex- 
clusion of others. For example, one company makes no 
special effort to sell electric washing machines, but concen- 
trates rather on ranges, toasters, percolators and other ap- 
pliances that are in daily use. If the consumer has a lim- 
ited amount of money which he can spend for socket ap- 
pliances, the greatest proportional profit will accrue to the 
company and the load curve will be affected most favor- 
ably if this investment is made in devices which are in 
daily use rather than those which are in service only once a 
week or at irregular intervals, as are electric washers, 
vacuum cleaners, hair dryers, etc. 

The progress that has been made in Los Angeles terri- 
tory is notable because in this field gas at a very low figure 
is in competition with the electric service. The sale of elec- 
tric ranges this year in southern California is expected more 
than to equal the total number sold in all other parts of the 
State combined, including San Francisco. 

This success is in marked contrast to conditions in cen- 
tral California, where the largest central station company 
cannot feature electrical appliances without detriment to 
the gas business which it also conducts. Actual sales effort 
on electric ranges is therefore limited to territory into which 
the company’s gas service does not extend. San Francisco 
is consequently somewhat behind other coast centers in 
progress toward the electric kitchen. 

In the Northwest, in spite of the handicap of colder 
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weather, excellent progress has been made in placing elec- 
tric ranges. In Seattle the cooking rate of 2 cents per kilo- 
watt-hour helps future prospects. Another condition there 
which improves the market is the quantity of hot plates that 
have been sold. The lighting company in Seattle now has 
about 700 of these on its lines and has found that these 
appliances are frequently the forerunners of the electric 
range. The hot plate creates a demand for something on 
which all instead of portions of the family’s meals can be 
prepared. 

With the progressive attitude which is to be expected in 
a section developing as the coast now is, and with the im- 
petus which has already been given to the electrical mer- 
chandising plan, it is believed in that field that previous 
sales records will be greatly surpassed year by year for 
some time to come. 


COLLECTIONS UNSTEADY 
UNDER WAR CONDITIONS 


Reports from Various Sections Are to the Effect That 
Accounts Are Now Being Settled with Less Free- 
dom Than Was the Case Earlier in the Year 


Reports from many different sections of the country, 
though by no means general, show an unsteady condition 
of collections. During the first two months of the year 
collections in the electrical industry were probably never 
larger. Since the United States has become involved in 
a war with Germany, however, accounts are being settled 
with less freedom. Buyers are apparently feeling their 
way and are increasing their liquid assets. 


WEAKNESS CONTINUES 
IN THE COPPER MARKET 


Buyers and Sellers Alike Await Government Decision 
Regarding War Contracts Before Deciding 
on Their Course of Action 


Market quotations show still further decreases in both 
prompt and future deliveries. This, however, is due fully 
to the stagnant condition that now prevails. There has 
been very little copper offered for sale, and there has been 
but little demand for copper. What market there has 
been has been largely in nearby copper. Both buyers and 
sellers are waiting for developments. 

What will the government do? Will Europe buy through 
the United States government in order to obtain the low 
price of 16 2/3 cents per pound? Will shops working on 
government contracts buy at the low price of 16 2/3 cents? 
When these questions are answered the market, it is felt, 
will become much more active. 

April copper was quoted nominally on Tuesday last at 
31.75 cents, May at 30.75 cents, June at 29.75 cents, third 
quarter at 28.50 cents, and fourth quarter at 27.50 cents. 


NEW YORK METAL MARKET PRICES 





-——April 10—_, 7~April 17—~ 
Selling Prices Selling Prices 
Bid Asked Bid Asked 
Copper : £ s d £ s d 
London, standard spot ....... 136 0 0 135 0 0O 
bo Oe eee or 33.50 to 34.00+ 32.00 to 32.50F 
po rr ee 31.50 to 32.007 
Ce ina bod aw aie a 8g cea dex 30.75 to 31.007 29.00 to 29.507 
Copper wire base.............39.00 to 41.007 38.00 to 38.507 
RE ura Wee Obs wa he a 6d sw ela ee Oe 9.00 9.00 
ea ee eee 50.00 10.00 
Sheet zinc, f.o.b. smelter........ 21.00 21.00 
eo Ser er 9.92% to 10.17% 9.55to 9.80 
es CUR te tecanaea tans gaa ee 54.70 55.37%F 
Aluminum, 98 to 99 per cent....55.00 to57.00 56.00 to 58.00 
OLD METALS 
Heavy copper and wire......... 27.50 to 28.50 27.50 to 28.00 
I ic. Sa dia é: 00g wed ecal 16.50 to17.00 16.50 to 17.00 
eR Gs 0-6. ok dry nd die ee 12.50 to13.00 12.50 to 13.00 
RM OS cans $6 64 oc ca cowed 7.50 to 7.75 7.50to 7.75 
Ses Ie hii «as 6 eR eA 7.50 to 7.75 7.50 to 7.75 
+Nominal. 
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NEW APPARATUS AND APPLIANCES 


A Record of Latest Developments and Improvements in Manufacturers’ Products 


Kitchenette Range 


Ranges for apartments of one, two 
and three rooms have been developed 
by the Hughes Electric Heating Com- 
pany, Chicago. They have the same 
features incorporated in the other 


ELECTRIC RANGE FOR SMALL APARTMENTS 


ranges made by this company. The 
surface burners require 660 watts each 
or may be rated for 550 and 1100 watts 
if desired. The oven burners are rated 
for 660 watts each. The cooking sur- 
face is 15 in. by 21 in. (38.1 cm. by 
53.3 em.) and the oven dimensions 10 
in. by 10 in. by 12 in. (25.4 cm. by 
25.4 em. by 30.5 cm.). 


Automatic Cut-Out 


Automatic cut-outs intended for the 
protection of batteries used in connec- 
tion with isolated lighting-plant sys- 
tems and also for lighting, ignition and 
storage batteries while being charged in 
garages and service stations have been 
developed by the Hartman Electrical 
Manufacturing Company of Mansfield, 
Ohio. The cut-out shown herewith has 
a carrying capacity of 50 amp. and is 
adapted to 32, 65 or 110 volts, which 
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CUT-OUT FOR BATTERY CHARGING 


are the standard voltages used 
isolated lighting-plant systems. 
The cut-out is made with two sep- 
arate windings—a fine wire or shunt 
coil, which is connected across the gen- 
erator and which closes the circuit as 
soon as the generator voltage rises to 
a predetermined point, and a series 
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Used in the Electrical Field 
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coil which comes into action as soon as 
the charging circuit is closed. The lat- 
ter assists the shunt coil in holding the 
contact in the closed position. The 
moving contact is in the form of a 
cupped and slotted disk. It is directly 
connected to the solenoid core so that 
the full pull of the core is directly 
exerted on the contact. The contact is 
opened by gravity. 


Elevator for Installing 
Motors Overhead 


Installing from four to six motors in 
the time usually required for one, using 
ordinary methods, is the performance 
claimed by the New York Revolving 
Portable Elevator Company, Jersey 


RAISING 35-HP. MOTOR INTO PLACE 


City, N. J., for its “Revolvator.” The 
device elevates and holds the motor in 
place until it is attached to the ceiling. 
The machine can also be used for in- 
specting the motors, taking them down 
for repairs, repairing pulleys, and for 
putting up shafting. As seen in the ac- 
companying illustration, this machine 
consists essentially of two uprights or 
elevator guides, an elevating platform, 
and a revolving base which can swing 
around on its ball-bearing center like a 
turntable. Two sets of gears are pro- 
vided, one for high speed and one for 
low. Loads up to 800 lb. (363 kg.) can 
be raised with the high gear and 
heavier loads by the low gear. The 
machines are built from 6 ft. to 20 ft. 
(1.8 m. to 6.1 m.) in height. All ma- 
chines 7 ft. (2.1 m.) and larger have 
the frame hinged so that the top sec- 
tion may be folded over. 


Conduit Hickey 


In the accompanying illustration is 
shown a conduit hickey which, it is 
claimed, grips the conduit and will not 
slip. With this hickey conduit can be 
bent in awkward positions without dent- 
ing it. Attention is called to the “non- 


NON-SLIP CONDUIT HICKEY 


slip” notches, the reinforced jaws and 
the convenient size. The end is threaded 
to take a 1-in. (2.54 cm.) pipe coupling. 
Any scrap length of 1 in. (2.54 cm.) 
pipe can be screwed thereon for a 
handle. This device is made by M. B. 
Austin & Company, Chicago. 


Lighting Unit 


A crystal glass unit for large type C 
lamps which, it is said, is both “non- 
glaring” and highly efficient has been 
added to the line of lighting units de- 
veloped by the Holophane Glass Com- 
pany, Inc., New York City. The glass 
is in two parts—the upper being a 
prismatic reflector that reflects the up- 


REFLECTOR-REFRACTOR FOR TYPE C LAMPS 


ward light of the lamp in a downward 
direction similar to the regular Holo- 
phane prismatic reflectors. The lower 
section consists of concentric prisms 
that serve the double purpose of shield- 
ing the lamp filament from the eye and 
also redirecting the light at an angle 
of about 45 deg. To decrease the glare 
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and to improve the appearance of the 
unit, the inner surface is provided with 
a special velvet finish. The two parts 
are securely held together by small 
nickel-finished clamps that engage with 
the horizontal prisms. A _ spun-brass 
hood with a porcelain mogul socket is 
furnished. 


Vacuum Cleaner 


The Pittsburgh Electric Specialties 
Company of Pittsburgh, Pa., has de- 
veloped an electric vacuum cleaner with 
an improved dust bag and with its con- 
ductor cord embedded in the handle. A 
Cutler-Hammer switch is mounted on 
the handle within easy reach of the 
operator’s thumb. A 14-in. (35.5 cm.) 
nozzle is used and the cleaner is driven 
by a universal motor. 


Electric Linotype Pot 


An electric linotype pot of the 

immersion type has been developed 
recently by the Cutler-Hammer Man- 
ufacturing Company of Milwaukee, 
Wis. Instead of being applied to 
the outside of the crucible, the heat is 
transmitted by means of an immersion 
element. The pot delivers the molten 
metal to the casting point at the tem- 
perature registered in the crucible, 
which, it is claimed, insures a perfect 
moldng of each character and slugs 
that are solid and close-grained. 
' The heating units are made in sec- 
tions, inclosed in cases of special-grade 
steel. Two sides and all the edges of the 
cases are autogenously welded, making 
the structure liquid tight. The sets of 
heating units are immersed in the metal 
in the crucible. The entire surface of 
the pot throat and mouthpiece over 
which the molten metal flows is heated 
by units on the upper and under sides. 
Automatic temperature control is se- 
cured by the joint action of a dynamic 
thermometer and a magnetic switch 
panel. 

While the machine is in operation 
the current input is 600 watts. Since 
these machines operate from eight to 
twelve hours per day, a steady non- 
fluctuating load is the result. In many 
newspaper publishers’ plants this load 
is between midnight and morning. 





DIAGRAM OF ELECTRICALLY HEATED 
LINOTYPE POT 


When the metal is cold the input is 
about 1600 watts for about fifty 
minutes. Therefore it can be seen that 
a considerable yearly revenue can be 
obtained by central stations even where 
only a few of these electric pots are in 
service—as few as twenty furnishing 
a yearly load of over 50,000 kw.-hr. 
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Snap Switch 


The Chelton Electric Company of 
Philadelphia has developed a quick 
make-and-break snap switch, in which 
all wearing parts are of case-hardened 
steel. The current-carrying parts are 
of brass and phosphor bronze. The 
porcelain portion is light in weight and 
strong mechanically. The switch is 
furnished with either a round button or 
a winged button. These switches are 
made in single-pole, double-pole, and 
three-way types, with indicating or non- 
indicating attachments. The switches 
are rated at 3 amp., 250 volts, and 5 
amp., 125 volts. 


Outdoor Current Trans- 
formers 
The Westinghouse Electric & Manu- 
facturing Company of East Pittsburgh, 
Pa., has recently developed a complete 
line of outdoor current transformers for 
voltages up to and including 70,000 
volts. These transformers are of two 





OIL AND DRY INSULATED TYPES OF 
TRANSFORMERS 


general types—dry and oil-insulated. 
The dry-type transformers are for use 
on circuits up to 24,000 volts. For 
higher-voltage circuits the oil-insulated 
transformer is used. Both types are 
designed for 25 to 133 cycles, are rated 
at 50 volt-amp. and are compensated 
for 25 volt-amp. The dry-type trans- 
formers are furnished in three styles— 
one for voltages up to 8000, the second 
for 17,000 volts, and a third type for 
pressures up to 24,000 volts. The oil- 
insulated transformers are also furn- 
ished in three types—one for maximum 
voltages of 35,000, a second for 47,000 
volts and a third type for pressures up 
to 70,000 volts. The primary current 
rating of the dry-type transformers 
varies from 5 amp. to 500 amp., and 
that of the oil-insulated transformers 
from 5-10 amp. to 200-400 amp. All 
give a secondary current of 5 amp. 
The dry-type transformers are 
mounted in cast-iron end caps with the 
leads extending downward through suit- 
able bushings and are impregnated with 
an insulating compound which thor- 
oughly seals the joints between the 
laminations and'the end caps. Wrought- 
iron hangers are provided which are 
shaped to engage standard cross-arms 
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and punched to receive lag screws. All 
coils used in these units are vacuum- 
treated and impregnated with an in- 
sulating compound, giving a high factor 
of safety. 


Electric Grinder 


Portable electric grinders in which the 
motor spindle operates at a speed of 
10,000 r.p.m. and the internal attach- 
ment at 30,000 r.p.m. are being offered 





PORTABLE ELECTRIC GRINDER 


to the trade by the Wisconsin Electric 
Company of Racine, Wis. These 
grinders are dynamically balanced, in- 
suring accurate work, free from chatter 
marks, it is said. One of the grinders 
is shown in the accompanying illustra- 
tion. 


Switch Plates 


Porcelain-enamel switch plates which, 
it is claimed, are non-corrosive, dura- 
ble and sanitary and require no labor 
for polishing are offered to the trade 
by the Chattanooga Stamping & Enam- 
eling Company of Chattanooga, Tenn. 
“Armco” iron is used as the base. 
These switch plates are furnished in 
various colors and in one to five gage 
sizes. 


Safety Switch 
Simplicity in construction, operation 
and protection are the features claimed 
for the weatherproof safety switch that 
has been produced recently by the V. V. 





WEATHERPROOF SAFETY SWITCH 


Fittings Company of Philadelphia. The 
switch operates with a straight pull, 
insuring a positive make and break, and 
can be locked in an open position to 
prevent tampering or accidental clos- 
ing. The lid has an adjustable support 
for holding it in the open position while 
making connections and fusing. 





Trade Notes 


HARVEY HUBBELL, INC., 
Conn., has just issued the first 
the Hubbellite—a house organ 
Hunbell products. 


THE AMERICAN CONDUIT MANU- 
FACTURING COMPANY announces that 
L. 8S. Montgomery has joined the sales or- 
—- and will be stationed in New 
York. 


THE KOKOMO OSCILLATING FAN 
COMPANY has changed its name to Amer- 
ican Electric Fan Company. The factory 
of the company has been moved from Ko- 
komo, Ind., to Logansport, Ind. 


J. D. VAIL, former manager of the Salt 
Lake City office of the H. W. Johns-Man- 
ville Company, has been appointed manager 
of the building materials department of that 
company’s branch at Chicago In the 
future the Salt Lake City office will be 
under the management of C. F. Cate. The 
Great Falls (Mont.) office will be managed 
~ a mmaaamacee of Salt Lake City by J. H. 
toe. 

INFORMATION ON SMALL SEARCH- 
LIGHTS WANTED. — The ELECTRICAL 
WORLD has received the following communi- 
cation from Headquarters Southern De- 
partment, Department Aviation Officer, Fort 
Sam Houston, Tex.: “It is requested that 
your advertisers who manufacture small 
electric searchlights be informed that this 
office desires information concerning lights 
that might be suitable for use on an air- 
plane during night flights.” 

THE RUSSO-AMERICAN 
& MANUFACTURERS’ EXCHANGE, INC., 
has recently been established for the pur- 
pose of bringing about a new state of con- 
ditions in regard to the American supply 
and the Russian demand for American- 
made products through a campaign among 
the Russian consumers, one of the features 
of which will be a directory of American 
industries intended to include all American 
manufacturers in any given branch of in- 
dustry. This will be distributed throughout 
Russia, it is stated, to the number of 40,000 
copies. 

THE CROCKER-WHEELER COMPANY 
of Ampere, N. J., made record earnings for 
the first quarter of 1917. The dividends on 
both classes of stock have been earned for 
the year and a substantial amount added to 
the surplus, which is now near the million 
mark, The preferred stock pays 7 per 
cent and the common 8 per cent regularly. 
The company has just paid an extra divi- 
dend of 1 per cent on the common stock. 
At the present rate the profits, after paying 
dividends on the preferred stock, would rep- 
resent $44.17 per share for the year. This 
company has been constantly and quietly 
increasing its equipment. 
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New Incorporations 


J. F. HANDSHUH & COMPANY, of 
Philadelphia, Pa., have been incorporated 
with a capital stock of $10,000 to manufac- 
ture electrical devices. Charles Handshuh 
is president. 

THE SOUTHERN OHIO POWER COM- 
PANY of Greenfield, Ohio, has been incor- 
porated with a capital stock of $10,000 by 
L. J. Cole, Walter A. Gray, J. S. S. Riley, 
W. E. Cole and Charles H. Uhl. 

THE ELECTRIC CONTROLLER & MAN- 
UFACTURING COMPANY of Cleveland, 
Ohio, has been incorporated with a capital 
stock of $1,000 by R. C. Hyatt, M. N. 
Poe, Ralph Burroughs, W. T. Kinder and 
J. P. Drach. 


THE DONNA (TEX.) LIGHT & POWER 
COMPANY has been incorporated with a 
capital stock of $5,000 to supply electricity 
in Donna. The incorporators are: A. F. 
Brooks, Sr., J. B. Roberts, T. J. Hooks, 
H. C. Davis, and others. 


THE INTERNATIONAL SPARK PLUG 
COMPANY of Indianapolis, Ind., has been 
chartered with a capital stock of $10,000 by 
Eugene Blackburn, Robert A. Blackburn and 
Elbert N. Copple. The company proposes 
to manufacture spark plugs. 


THE PEERLESS WELDING COMPANY 
of New York, N. Y., has been incorporated 
with a capital stock of $5,000 by Leo Cohen, 
Morrell Cohen and Walter Williams. The 
company proposes to do a business of weld- 
ing by an electrical process. 

THE BILLWOOD ELECTRICAL CON- 
TRACTING COMPANY of Brooklyn, N. Y., 
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has been incorporated by James F. Duffy, 
l’‘red Holman and John J. Reilly. The com- 
pany is capitalized at $5,000 and proposes 
to do a general contracting and electrical 
business. 

THE RYE (PA.) ELECTRIC COMPANY 
has been chartered with a capital stock of 
$5,000 to furnish electrical service in the 
township of Rye. The incorporators are: 
A. J. Musser, M. S. Mitchell and P. T. Davis. 
The oftice of the company will be located 
in Bellefonte, Pa. 

THE CONSUMERS’ 
COMPANY of Carroll, lowa, has been in- 
corporated by F. C. Ross, Charles C. Hel- 
mer of Carroll, and C. H. Ulter of Grinnell, 
lowa. The company is capitalized at $50,- 
000 and proposes to do a general business 
as electricians, contractors, etc. 

THE SAFETY ENGINEERING COM- 
PANY of New York, N. Y., has been incor- 
porated by James T. Wallace, S. Byron 
Fields and Benjamin F. Hamilton. The 
company jis capitalized at $5,000 and pro- 
poses to manufacture and deal in elec- 
trical and mechanical appliances. 

THE CAWLEY GLARE CONTROL COM- 
PANY of Buffalo, N. Y., has been char- 
tered with a capital stock of $100,000 
to manufacture a device for controlling 
glare of light applied to autos. The in- 
corporators are: William J. Reddington, 
William L. Hock and Ray E. Kirby. 

THE ELECTRIC LAMP & PRODUCTS 
COMPANY, 513 Paterson Plank Road, Jer- 
sey City, N. J., has been chartered by A. W. 
Briton, H. B. Davis and S. B. Howard. 
The company is capitalized at $40,000 and 
proposes to manufacture lamps and kindred 
products. W. Kauffmann is local repre- 
sentative. 

THE NEBRASKA ELECTRIC COM- 
PANY of Cedar Rapids, Iowa, has been 
incorporated with a capital stock of $20,000 
to construct and operate electric-light and 
power plants. The officers are: C. L. Van 
Valkenburg, president; Richard Lord, vice- 
president, and M. M. Thompson, secretary 
and treasurer. 


THE MANCHESTER WATER POWER 
& MANUFACTURING COMPANY of Wil- 
mington, Del., has been incorporated with 
a capital stock of $100,000 to operate plants 
for the distribution of water and electricity. 
The incorporators are: S. S. Adams, Jr., 
John G. Gray and M. B. F. Hawkins, all of 
Wilmington, Del. 


CUTTING & WASHINGTON of New York, 
N. Y., have filed articles of incorporation 
with a capital stock of $200,000 to manu- 
facture machinery, devices, wireless in- 
struments, etc. The incorporators are: 
R. C. Cutting, R. B. Cutting, 32 Nassau 
Street, and F. Cutting, 26 Portland Street, 
Cambridge, Mass. 


THE WATTS (PA.) TOWNSHIP ELEC- 
TRIC COMPANY has been incorporated by 
A. J. Musser, M. S. Mitchell and P. T. 
Davis, of Clearfield. The company is cap- 
italized at $5,000 and proposes to supply 
electrical service in the township of Watts. 
The office of the company will be located 
at Bellefonte, Pa. 


THE EUREKA ELECTRIC INDICATOR 
COMPANY has filed articles of incorpora- 
tion under the laws of the State of Dela- 
ware with a capital stock of $100,000 to 
manufacture electrical signals and devices. 
The incorporators are: Isadore Martin of 
Philadelphia, Pa., and Edward E. Brent of 
Lawnside, N. J 

THE BRUSHLITE COMPANY of New 
York, N. Y., has been incorporated by H. 
A. Fluckinger, F. M. Van Wagonen and P. 
S. Hill, 27 Pine Street, New York, N. Y. 
The company is capitalized at $10,000 and 
proposes to manufacture and deal in mo- 
tors, dynamos, machinery, electrical and 
mechanical devices. 

THE BELL AUTOMOBILE CORPORA- 
TION of New York, N. Y., has been char- 
tered with a capital stock of $500,000 to 
deal in automobiles and to do a general 
electrical and mechanical engineering busi- 
ness. The incorporators are: J. Bell, P. 
J. M. Sullivan and T. Tileston, 19 Liberty 
Street, New York, N. Y. 

HATZEL & BUEHLER of New York, 
N. Y., has filed articles of incorporation 
with a capital stock of $50,000 to do a gen- 
eral contracting and electrical work. The 
incorporators are: J. C. Hatzel, 89 West 
119th Street: H. J. Kurrus, 664 West 179th 
Street, and C. Metzger, 104 East 177th 
Street, New York, N. Y. 

THE BARE WIRE COMPANY of New 
York, N. Y., has been incorporated with 
a capital stock of $500,000 to manufacture 
wire and cables, insulated and waterproof 
wire, etc. The incorporators are: J. W. 
Murphy, 189 Eighth Avenue; A. E. Fort- 
met, 53 Westminster Road; C. V. Burke, 
734 Franklin Avenue, Brooklyn. N. Y. 


THE EUREKA PNEUMATIC SPRAY 
COMPANY of New York, N. Y., has been 
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incorporated by W. J. Smart, A. W. Smart 
and A. G. Kane, 62 Ninth Avenue, New 
York, N. Y. The company is capitalized at 
$30,000, and proposes to manufacture and 
deal in automatic and pneumatic sprays, 
— machinery, signals, equipment, 
etc. 


THE CONSTRUCTIVE UTILITY COR- 
PORATION of New York, N. Y., has been 
chartered with a capital stock of $25,000 to 
do a_ general construction, contracting 
business, electrical work, ete. The incor- 
porators are: P. Hirsch, 211 West Sev- 
enty-ninth Street; T. F. McMahon and 
Bb. C. Elliott, 1400 Broadway, New York 
City. 

THE PENN (PA.) TOWNSHIP ELEC- 
TRIC SERVICE COMPANY has filed ar- 
ticles of incorporation with a capital stock 
of $5,000 for the purpose of supplying elec- 
tricity in the township of Penn. The incor- 
porators are: A. J. Musser, M. S. Mitchell 
and P. T. Davis, of Clearfield. The offices 
of the company will be located at Belle- 
fonte, Pa. 


THE INVINCIBLE VACUUM CLEANER 
MANUFACTURING COMPANY has filed 
articles of incorporation under the laws 
of the State of Delaware with a capital 
stock of $600,000 to manufacture and sell 
vacuum cleaners and electrical appliances 
of all kinds. The incorporators are: Her- 
bert E. Latter, Carl Rimlinger and Clement 
oa Egner, local Wilmington (Del.) incorpo- 
rators. 


THE UTILITIES CONSTRUCTION COM- 
PANY of Lorain, Ohio, has been incorpo- 
rated with a capital stock of $25,000 by the 
officials of the Lorain County Electric Com- 
pany for the purpose of taking charge of the 
construction of the new central power plant, 
to be erected on a site recently purchased 
on Second Street, Lorain, to cost about 
$1,000,000. The incorporators are: J. B. 
Johnson, R. E. Cuthbertson, G. R. Walsh, 


B. M. Baxter and F. M. Stevens, all of 
Elyria. 


Trade Publications 


TOOLS.—M. 
Chicago, 
and No. 
tools. 


LINE MATERIAL.—W. N. Matthews & 
Brother of St. Louis have prepared an 
illustrated folder descriptive of their ‘“Tele- 
height’’ instrument. 


FANS.—Marelli Fans for 1917 are de- 
scribed and illustrated in a folder now being 
distributed by H. Boker & Company, Inc., 
101 Duane Street, New York City. 


FUSWITCH. — W. N. Matthews & 
Brother of St. Louis are mail.ing to their 
customers an illustrated folder descriptive 
of the type BF Matthews ‘“Fuswitch.” 


WIRE.—The Page Woven Wire Fence 
Company, Monessen, Pa., has sent out a 
very attractive notebook containing useful 
tables on Aristos “Copperweld” copper-clad 
steel wire. 

ELECTRICAL SPECIALTIES.—The An- 
derson Electric Specialty Company of Chi- 
cago, Ill, has issued list No. 100, descrip- 
tive of its Anderson patent “reel-feature’’ 
electric lighting and automobile specialties. 


AUTOMATIC CUT - OUTS. — Automatic 
cut-outs for battery-charging panels are 
illustrated and described in bulletin No. 17, 
now being distributed by the Hartman Elec- 
trical Manufacturing Company of Mansfield, 
Ohio. 


LIGHTING.—“Show - Window Lighting’ 
is the title of bulletin 28, just issued by the 
engineering department of the National 
Lamp Works of the General Electric Com- 
pany, Cleveland, Ohio. This bulletin pre- 
sents in a general way the essentials of 
good show-window lighting, emphasizing 
especially the possibilities of light direction 
and color. 


A BOOKLET FOR ELECTRIC RANGE 
BUYERS.—The Hughes Electric Heating 
Company of Chicago has issued a booklet 
entitled “Care and Operation of a Hughes 
Electric Range.” This fourteen-page 
leaflet is in reality a book of instructions 
for the careful, conscientious housewife. It 
has not only been written by several 
Hughes range specialists but has been 
edited, corrected and approved by more than 
fifty electric range demonstrators and do- 
mestic science experts of electric power 
companies from coast to coast. A particu- 
larly effective arrangement of the illustra- 
tions and letterpress has been obtained by 
presenting at the top of each page a pic- 
ture of the demonstrator performing the 
operation described in the text. 


B. Austin & Company of 
are distributing sheets No. 56A 
62, descriptive of their conduit 
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New England States 


BRATTLEBORO, VT.—The Twin State 
Gas & Electric Company has submitted a 
proposal to the Village Council offering to 
install 40 ornamental standards mounted 
with lamps of 400 cp. to replace the arches 
of incandescent lamps now in use on Main 
Street at $2,140 per year for a period of 
10 years. 

CHICOPEE, MASS.—Bids will be re- 
ceived at the office of the Electric Light 
Department, Front Street, Chicopee, until 
April 27 for the erection of a garage, store- 
house and concrete culvert. Plans and 
specifications may be obtained at the above 
office upon deposit of $25. 


LITTLETON, MASS.—The contract for 
the construction of the electric-lighting 
extensions in the town of Littleton has been 
awarded to Arthur M. Kittredge of Leo- 
minster. 


EAST HAMPTON, CONN.—The East 
Haddam Electric Light Company and the 
Colchester Electric Light Company have 
been consolidated under the name of the 
Central Connecticut Power & Light Com- 
pany, with headquarters at East Hampton. 








Middle Atlantic States 


BROOKLYN, N. Y.—Bids will be re- 
ceived by Robert Adamson, fire commis- 
sioner, eleventh floor, Municipal Building, 
New York City, until April 24 for install- 
ing one eight-section, 80-cell storage battery 
for the tractor of engine No. 217, borough 
of Brooklyn. Blanks and further informa- 
tion may be obtained at the above office. 

BROOKLYN, N. Y.—Bids will be re- 
ceived by C. B. J. Snyder, superintendent 
of school buildings, Department of Educa- 
tion, Park Avenue and Fifty-ninth Street, 
New York City, until April 30 for altera- 
tions, fire protection, sanitary, heating, elec- 
tric work, etc., duplicate school plan, at 
Public School 66, Osborn and Watkins 
Streets, near Sutter Avenue, and Public 
School 109, Dumont Avenue, Powell and 
Sackman Streets, borough of Brooklyn. 
Blank forms, plans and specifications may 
be seen or obtained at the above office and 
also at branch office, 131 Livingston Street, 
Brooklyn. 

COURTENAY, N. Y.—Bids will be re- 
ceived by the Board of Trustees at Courte- 
nay until April 30 for furnishing material 
for transmission lines for electric-lighting 
system. For details see proposal columns. 

NEW YORK, N. Y.—Bids will be re- 
ceived by the Medical Supply Depot, United 
States Army, 543 Greenwich Street, New 
York, N. Y., until April 26 for hospital 
supplies including X-ray apparatus. Fur- 
ther information on application. 

NEW YORK, N. Y.—Bids will be received 
by the Department of Public Charities at 
the office of the central purchase committee, 
Room 1220, Municipal Building, New York 
City, until April 26 for furnishing electric 
fans. Blank forms and further informa- 
tion may be obtained at the above office. 


OLEAN, N. Y.—Bids will be received at 
the office of the Supervising architect, 
Treasury Department, Washington, D. C., 
until May 18 for a new heating boiler in 
the United States post office at Olean. For 
details see proposal columns. 


JERSEY CITY, N. J.—The Public Service 
Electric Company has purchased a site. 202 
ft. by 830 ft., on Halsey Street, adjoining 
its Marion power station. Extensions, it is 
reported, are contemplated by the company. 


NEWARK, N. J.—The Board of Public 
Utility Commissioners has granted the Pub- 
lic Service Company permission to issue 
$2,000,000 in capital stock for extensions 
and improvements. 


NEWARK, N. J.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. C., 
until May 15 for installation of electrically- 
driven pumps, ete., in the United States 
custom house and post office at Newark, 
N. J. For details see proposal columns. 


NEWARK, N. J.—Bids will be received by 
the Common Council until May 1 for elec- 
trical work and equipment in the Center 
Market Building as well as other work for 
extensions and improvements. H. J. and 
J. V. King, Union Building, Clinton Street, 
are architects. A. Archibald is city clerk. 


NEWARK, N. J.—Bids will be received 
at the office of the board of education, 
City Hall, Newark, until April 23 for con- 
struction and completion of the addition 
to the East Side Commercial and Manual 
Training High School, including electrical 
work and lighting fixtures, heating and 
ventilating, and plumbing. Proposal blanks, 
specifications, etc., may be obtained at the 
construction department, fourth floor, City 
Hall. R. D. Argue is secretary of board. 


NEWARK, N. J.—Bids will be received 
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by the board of education of the Essex 
County vocational schools, 31 Clinton 
Street, Newark, until April 26 for electrical 
equipment as follows: Meters and instru- 
ments, motor-generator set, slate switch- 
board, storage battery, and small tools and 
supplies for electrical shop; also for three 
engine lathes, one planer, one automatic 
screw machine, one power hack saw, and 
supplies for machine and carpenter shop. 
Wesley A. O’Leary is director. 

NEW BRUNSWICK, N. J.—The Public 
Service Electric Company has awarded the 
contract for construction of an engine and 
compressor house at its New Brunswick 
plant, to cost about $10,000, to the J. H. 
Morris Company of Trenton. 


PATERSON, N. J.—The Little Falls Bor- 
ough Council is negotiating with the Board 
of Freeholders for the installation of new 
street lamps. 

PERTH AMBOY, N. J.—The State and 
Washington Street Taxpayers’ Association 
has petitioned the Board of Aldermen for 
the installation of an ornamental street- 
lighting system on Washington Street, 
from Water to New Brunswick Avenue. 

TRENTON, N. J.—The Board of Public 
Utility Commissioners has authorized the 
Electric Company of New Jersey to execute 
a mortgage for $5,000000, and to issue 
$319,000 in bonds, the proceeds to be used 
for extensions. 


TRENTON, N. J.—The contract for the 
installation of underground conduits and 
high-tension cables for the lighting of 
Mahlon Park has been awarded to the Carr 
& Schultz Electric Company. About 35 
standards and 14 miles of cable will be 
used. 


CHESTER, PA.—A new power plant, 60 
ft. by 80 ft., will be erected at the new 
factory of the McCausland Engineering 
Company, Fifth and Penn Streets, Chester, 
Pa. 

FORT MIFFLIN, PA.—Bids will be re- 
ceived at the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., until 
May 7 for construction of three magazines 
and one shell house and also one office 
building, complete with plumbing, lighting 
and hot-water heating systems at the naval 
ammunition depot at Fort Mifflin. Draw- 
ings and specifications (No. 2338) can be 
obtained on anplication to the above bureau 
or to the commandant of the navy yard 
named. 


HARRISBURG, PA.—The Harrisburg 
Light & Power Company has called a meet- 
ing of its stockholders on June 4 to author- 
ize an issue of $250,000 in capital stock, 
the proceeds to be used for new equipment 
for power station. 

JOHNSTOWN, PA.—Negotiations are 
under way between the City Council and the 
Citizens’ Light, Heat & Power Compiny for 
the installation of an ornamental lighting 
system in the business district. 


PHILADELPHIA, PA.—Work will begin 
at once on the construction of a one and 
two-story steel fabricating shov, 40 ft. by 
112 ft, by S. G. Matthews & Company, 
engineers and contractors for. structural 
steel and ornamental iron work, 916-932 
North Ninth Street, Philadelphia. Orders. 
it is understood, have not yet been placed 
for air compressors, chain hoists, pneumatic 
riveters, etc. All machinery will be motor- 
driven. Electricity will be supplied by the 
Philadelphia Electric Company. 


READING, PA.—The Metropolitan Elec- 
tric Company has signed a contract to sup- 
ply electricity to operate the French Creek 
Iron Mine of the E. & G. Brooks Iron Com- 
pany. 

WERNERSVILLE, PA.—The_ Berkshire 
Flectric Company has applied to the Public 
Service Commission for authority to issue 
$45,000 in bonds for extensions and im- 
provements to its system. 

CHARLESTON, W. VA.—The construc- 
tion of an electric railway to connect 
Charleston and Parkersburg is said to be 
one of the projects of the Monongahela Val- 
ley Traction Comnany of Fairmont, which 
recently took over the control of the Kana- 
wha Traction & Electric Company of Park- 
ersburg. 

FAIRMONT, W. VA.—The Monongahela 
Valley Traction Company is reported to be 
contemplating the construction of another 
generating plant to develop 50.000 kw. Coal 
supply will be secured from its Baxter 
mines. 

FATRMONT, W. VA.—The eventual con- 
struction of an electric interurban railway 
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to connect Parkersburg, W. Va.,_ and 
Marietta, Ohio, has been announced by 
the Monongahela Valley Traction Company. 
The route of the proposed railway is via 
New Martinsville and the Ohio River. The 
Mannington line will be extended to New 
Martinsville, a distance of 20 miles. The 
lVvarkersburg-Marietta systems will be con- 
nected by constructing a new line about 
30 miles long. 

KAY MOOR, W. VA.—The Low Moor 
Iron Company of Virginia of Kay Moor, 
W. Va., is reported to be in the market 
for the following machinery: One 150-kw. 
3300 or 3400-volt, three-phase, 25-cycle gen- 
erator; one 200-hp. three-phase, 25-cycle, 
3300 or 440-volt motor; one 35-hp., three- 
phase, 25-cycle, 440 or 3300-volt motor; one 
125-hp., three-phase, 25-cycle, 440-volt mo- 
tor; two 75-kva., 25-cycle, 3300/440-volt 
transformers, and 15,000 ft. No. 0 hard- 
drawn copper wire. 

RADFORD, VA.—The Radford Water 
Power Company, it is reported, has placed 
orders for equipment which will double the 
output of its plant on Little River. The 
cost is estimated at from $15,000 to $20,000. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the superintendent of 
the United States Coast and Geodetic Sur- 
vey, 205 New Jersey Avenue, S. E., Wash- 
ington, D. C., until April 24, for furnishing 
and installing an electric lift. For details 
see proposal columns. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the chief signal offti- 
cer, War Department, Washington, D. C., 
until April 23 for furnishing a _ miscel- 
laneous quantity of class 1, 2, 3 and 4 
cords. Further information may be ob- 
tained upon application to Charles S. Wal- 
lace, major signal corps, U. S. A. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., un- 
til May 7 for furnishing and installing ten 
electrically driven capstans and 20 hand- 
power capstans at the navy yards, Norfolk, 
Va., and Philadelphia, Pa. Drawings and 
specifications (No. 2351) can be obtained 
upon application to the bureau or to the 
commandants of the navy yards named. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy- Department, Washington, 
D. C., until May 1 for furnishing coaling 
bags, blades for Curtis turbines, blowers, 
lamp and telephone cord, crucibles, coal tar, 
oil-burning lamps, dough-mixing and 
kitchen and cake machines, steel forgings, 
electric wire and cable, ete., at the navy 
yard, Brooklyn. Application for proposals 
should designate the schedule desired by 
number. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the secretary of the Board of 
Commissioners, Room 509, District Build- 
ing, Washington, D. C., until April 25 for 
erecting an uddition and remodeling the 
Elizabeth V. Brown School, No. 113, on 
Connecticut Avenue, McKinley and North- 
ampton Streets. The plans provide for 
three wings, two 81 ft. by 36 ft., 42 ft. high, 
and one 95 ft. by 48 ft., 32 ft. high, to cost 
about $80,000; a plenum heating system 
and a direct-indirect electric-lighting sys- 
tem, electricity to be supplied from the 
local company, to cost $15,000. Plans and 
specifications may be obtained from the 
chief clerk of the Engineering Department, 
Room 427, District Building, Snowden Ash- 
ford, Room 104, District Building, is archi- 
tect. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., for furnishing at the various navy 
yards and naval stations supplies as fol- 
lows: Brooklyn, N. Y., Schedule 945— 
1425 lb. monel metal blades for Curtis tur- 
bine, miscellaneous blading for Curtis tur- 
bine. San Diego, Cal., Schedule 937—one 
air compressor and motor and air receiver. 
Various, Schedule 943—five’ electrically 
operated dough-mixing machines complete, 
15 electrically operated kitchen and cake 
machines. Puget Sound, Wash., Schedule 
938—32,000 sq. yd. of waterproof paper for 
insulating purposes. Mare Island, Cal., 
Schedule 947—20,575 lb. condenser tube 
sheets, f.o.b. works, and Brooklyn, N. “ 
Schedule 942—miscellaneous steel forgings. 


North Central States 


DETROIT, MICH.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. C., 
until April 27 for installation complete of 
two new electric passenger elevators, etc., 
in the United States post office and court 
house at Detroit. 

CINCINNATI, OHIO.—Bids will be re- 
ceived by the New Longview Hospital Build- 
ings Commission of Hamilton County, Ham- 
ilton County Courthouse, Cincinnati, until 
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April 25 for construction of the new 
women’s receiving cottage of Longview Hos- 
pital and the power house, including fix- 
tures, heating and ventilating, electric work 
elevator and power plant equipment, in ac- 
cordance with plans and specifications pre- 
pared by Elzner & Anderson, architects, 
Ingalls Building, Cincinnati, Ohio. 

CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the commissioner of 
purchase and supplies, City Hall, Cleve- 
land, Ohio, until May 1 for construction 
of a concrete chimney for division of light 
and heat. Specifications may be obtained 
at the office of division of light and heat, 
Room 204, City Hall, Cleveland. 


HUNTSVILLE, OHIO.—At an election to 
be held April 26 the proposal to issue $3,500 
for the installation of an electric-lighting 
system will be submitted to the voters. 

WATERVILLE, OHIO.—At an election 
to be held April 25 the proposal to issue 
$10,000 in bonds for the installation of an 
electric-lighting plant, to supply electricity 
for both street-lighting and domestic pur- 
poses, will be submitted to the voters. 

ELKHORN, KY.—A company is being 
organized by M. Bolling and others to estab- 
lish an electric-light and power plant in 
Elkhorn City this summer. The cost is esti- 
mated at about $15,000. 


LOUISVILLE, KY.—The Louisville Cot- 
ton Mills have installed five motors of 10 
and 15 hp., and contemplate other addi- 
tions until the whole plant is equipped with 
electric motors, involving about 1500 hp. 
Energy from a central station will be used. 


SEBREE, KY.—The local electric-light 
lant has been purchased by J. J. Korb, 

enry Powell and L. W. Walden, of Sebree. 
New equipment is being installed, including 
two 25-hp. Fairbanks-Morse oil engines, 
etc. Machinery, it is understood, has been 
purchased. 

WEEKSBURG, KY.—Plans are being 
considered by the Elk Horn Gas Coal Min- 
ing Company for the installation of new 
generators and machinery at its plant in 
Wayland, which supplies service in Weeks- 
burg. 


HAMMOND, IND.—RBids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. C., 
until May 16 for a new heating boiler, etc., 
in the United States post office and court 
house at Hammond. For details see pro- 
posal columns. 


CHICAGO, ILL.—Plans have been pre- 
pared by the Central Manufacturing Dis- 
trict, care John A. Spoor and Arthur G. 
Leonard, 38 South Dearborn Street, Chi- 
cago, for construction of power house and 
tunnels, to cost about $200,000. me Te 
Vaniman, care of the United States Yards 
& Transit Company, Chicago, is mechan- 
ical engineer. 

ASHLAND, WIS.—Plans are being 
prepared by the L. E. Meyers Company, 
which recently acquired the Appleyard in- 
terests, for extensive improvements to the 
local plant. 


MILWAUKER, WIS.—A permit has been 
granted to the Cutler-Hammer Company of 
Milwaukee, manufacturer of electrical ap- 
pliances, for the erection of a_ six-story 
store and office building, to cost about $150,- 
000. 


MILWAUKEE, WIS.—Ground has been 
broken for a new paper mill, 100 ft. by 320 
ft.. four stories and basement, and a power 
house, 86 ft. by 100 ft., to cost from $600,- 
000 to $700,000, for the Hummel & Down- 
ing Company of Milwaukee, manufacturer 
of paper and fiber boxes. The power house 
will be equipped for a generating capacity 
of 3500 hp. 

ROYAL OAK, MINN.—The township of 
Royal Oak has awarded the Detroit Edi- 
son Company a contract for lighting Wood- 
ward Avenue through the township. 


ADEL, IOWA.—The dam of the Adel 
Light & Power Compan'y was recently car- 
ried away by high water, causing a loss of 
about $20,000. 


ANITA, IOWA.—The property of the 
Anita Electric Light & Power Company has 
been purchased by the Iowa Railway & 
Light Company of Cedar Rapids. The lowa 
company, it is reported, contemplates ex- 
tending its electric transmission lines to 
the Missouri River. 


BOYDEN, IOWA.—Bids will be received 
by Paul T. McCrum, secretary of school 
board of the independent schoo] district of 
Boyden, until May 10, for construction of 
high and grade school building to be erected 
on the same site. Separate bids to be sub- 
mitted on general construction, heating and 
ventilating, plumbing and sewerage, and 
electrical work. Plans and specifications 
are on file at the office of G. L. Lockhart, 
architect, Endicott Building, St. Paul, 
Minn., and at the office of the secretary of 
board, Boyden. 


RED OAK, IOWA.—Bids will be received 
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by the Board of Supervisors of Montgomery 
County at the office of the county auditor 
at Red Oak until May 1 for wiring and fur- 
nishing fixtures for the court house at Red 
Oak. Plans and specifications are on file at 
the office of C. D. Forsbeck, county engi- 
neer. 

AURORA, MO.—An election will proba- 
bly be called to submit to the voters the 
proposal to issue $25,000 in bonds for the 
installation of a municipal electric plant. 

BOONVILLE, MO.—Plans are being pre- 
pared for improvements to the power house 
ut the Kemper Military School for which 
bids will soon be asked. The work will 
include the installation of additional boil- 
ers and generation. 

KIRKSVILLE, MO.—At an election to 
be held May 4 the proposal to issue $118,- 
000 in bonds for improvements to the mu- 
nicipal electric-light plant and water-works 
system will be submitted to the voters. 
The proposed work will include construc- 
tion of approximately 27,250 ft. of 12-in. pipe 
line, two motor-driven pumps, two 200-hp. 
oil engines, generators, coal line extensions, 
etc. 

NEVADA, MO.—The Fort Scott & Ne- 
vada Light. Heat, Water & Power Company 
is installing a 200-hp. Hamilton boiler. 

LESTERVILLE, S. D.—The City Council 
is considering calling an election to submit 
to the voters the question of issuing bonds 
for improvements to the municipal electric- 
light plant. 


MOBRIDGE, S. D.—The local electric- 
light plant, owned by Bert S. Hill, has been 
purchased by the Ferris Brothers system. 
The new owners, it is understood, contem- 
plate the construction of a new plant, to 
cost about $75,000. 


PIERRE, S. D.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. ss 
until May 16 for a new heating boiler, etc., 
in the United States post office and court 
house, Pierre, S. D. For details see pro- 
posal columns. 


CREIGHTON, NEB.—Plans, it is report- 
ed, are being considered by the Iowa Rail- 
way & Light Company of Cedar Rapids, 
Iowa, and associated companies for the 
construction of a large central station in 
Creighton, from which service will be sup- 
plied to Hartington, Bloomfield, Wakefield, 
Emerson and other towns in this section 
of the State. 

FREMONT, NEB.—Bids will be received 
at the office of the county clerk of Dodge 
County, Fremont, Neb., until May 1 for 
furnishing and installing two electric ele- 
vators, one jail and one passenger, for the 
Dodge County court house and jail in Fre- 
mont. Plans and specifications may be ob- 
tained on application to the A. H. Dyer 
Company, architect, Fremont, upon deposit 
of $10. 

ALMA, KAN.—The Alma Light & Ice 
Company has entered into a contract with 
the Rocky Ford Mill & Milling Company for 
energy to operate its system by Oct. 1, 1917. 
The Rocky Ford Company will erect its 
transmission line through Wamego. 

ARGONIA, KAN.—The Western 
Light & Power Company of 
erecting a three-phase, 2200-volt transmis- 
sion line, 29 miles long, to supply elec- 
tricity in Norwich, Visla and Milton, which 
will be distributed by the Tri County Light 
& Power Company of Norwich, which is 
controlled and operated by the same in- 
terests as the Western Sumner company. 
Waltham L. Jones of Argonia is manager 
of both companies. 


ELLIS, KAN.—The Union Pacific Rail- 
way Company has awarded contract for 
the construction of power houses, 46 ft. by 
86 ft., one story, at its local yards to 
Joseph E. Nelson & Son, Chicago, Ill. 


HERKIMER, KAN.—The installation of 
an electric-lighting system in Herkimer is 
under consideration by John Krug. The 
plans provide for the erection of an electric 
transmission line from Herkimer to Marys- 
ville, where energy to operate the system 
will be obtained from the Marysville Light, 
Power & Water Company. 

KANSAS CITY, KAN.—A contract has 
been drawn up whereby the municipal elec- 
trie-light plant will supply electricity to 
operate the meat-packing plant of Morris & 
Company. 

MINERAL, KAN.—The Empire District 
Electric Company of Joplin is reported to be 
contemplating extending its electric trans- 
mission lines to Mineral to supply elec- 
tricity for street-lighting and for operating 
the coal mines in this district. 

QUINTER, KAN.—Bonds to the amount 
of $14,000 have been authorized for the 
installation of a municipal electric-lighting 
system in Quinter. 


YATES CENTER, KAN.—At an election 
held recently the proposal to take over the 
local electric-light plant and water-works 
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system, to be owned and operated by the 
municipality, was carried. Improvements 
are contemplated to both plants, for which 
plans are being prepared by Black & 
Veatch, engineers, Inter-State Building, 
Kansas City, Mo. 


Southern States 


CENTRAL, S. C.—Bonds have been au- 
thorized for the installation of an electric- 
lighting system. S. D. Brown of Toccoa, 
Ga., is engineer. 

COLUMBIA, S. C.—The Parr_ Shoals 
Power Company has recently closed a con- 
tract with the Winnsboro (8S. C.) Mills for 
electrical energy to the amount of 3000 kw., 
which will necessitate the rebuilding of its 
electric transmission lines from Parr Shoals 
to Winnsboro, a distance of 16 miles, and 
the installation of additional machinery at 
its Parr Shoals plant. 


ATLANTA, GA.—Extensions and _ im- 
provements, involving an expenditure of 
about $700,000, are contemplated by the 
Georgia Railway & Power Company. 


THOMASVILLE, GA.—At an election to 
be held April 27 the proposal to issue $160,- 
000 in bonds will be submitted to the 
voters. Part of the proceeds is to be 
used for extensions and improvements to 
the municipal electric-light plant and for 
a fire-alarm system. 

COCOA, FLA.—The Cocoa Light & Ice 
Company is planning to install new gen- 
erating equipment and to establish a 24- 
hour service in Cocoa. 


JOHNSON CITY, TENN.—The State 
Legislature has given the city of Johnson 
City authority to acquire the local elec- 
tric-lighting plant. 

MARYVILLE, TENN.—Rights of way 
have been secured by the Aluminum Com- 
pany of America for the erection of an 
electric transmission line from its hydro- 
electric plant at Alcoa to its plant at 
Maryville. The cost of the line complete, 
including right of way, etc., is estimated 
at about $3.000,000. 

MEMPHIS, TENN.—Improvements, _in- 
vo!ving an expenditure of $92,000, will be 
made to the yards of the Illinois Central 
Railroad Company in North and South 
Memphis. The proposed work will include 
steam, air, gas and hot and cold water 
lines laid in trenches; also a Harris air lift 
and booster pump attachment on deep wells 
to increase the efficiency of the present 
power plant, truck drop pit and electrical 
car-charging apparatus. 

ANNISTON, ALA.—The American Net & 
Twine Company contemplates the _ con- 
struction of an additional mill, 162 ft. by 
114 ft., three stories high, equipped with 
5000 spindles and accompanying machinery ; 
also the erection of 11 cottages with electric 
lighting, hot and cold water service, etc., 
involving a total expenditure of $200,000. 


BIRMINGHAM, ALA.—The City Com- 
missioners have decided to take prompt 
action necessary to construct and equip 
the proposed municipal electric-light and 
power plant for which $500,000 in bonds 
have been authorized. 


BIRMINGHAM, ALA.—Plans are being 
considered by the Sloss-Sheffield Steel & 
Iron Company for the installation of an 
electric haulage system at its mines. The 
cost of equipping all the mines of the com- 
pany is estimated at about $1,000,000. 


GENEVA, ALA.—The Geneva Power & 
Manufacturing Company is contemplating 
a water-power development. As yet noth- 
ing definite has been decided upon. D. O. 
Vaughan is president. 


BASILE, LA.—Preparations are being 
made for the installation of a municipal 
electric-light plant. A 40-hp. engine and 
a 20-kw. generator, it is understood, have 
been purchased. 


NEW ORLEANS, LA.—Bids will be re- 
ceived at the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., un- 
til May 7 for construction of stable, com- 
plete stable fittings, and drainage, water 
and electric-lighting systems at the naval 
station, New Orleans. Drawings and speci- 
fications (No. 2350) may be obtained on 
application to the above bureau or to the 
commandant of the naval station named. 

CARMEN, OKLA.—At an election held 
recently bonds to the amount of $25,000 
were authorized for improvements to the 
municipal electric-light plant. 

GRANDFIELD, OKLA.—Plans are being 
considered by Messrs. Maple & Green to 
rebuild their electric plant, recently de- 
stroyed by fire. 


HEALDTON, OKLA.—The Healdton Ice, 
Light, Power & Supply Company, recently 
incorporated with a capital stock of $15,000, 
proposes to install an electric plant in Heald- 
ton., C. V. Miller of Healdton, and R. N. 
Martin of Wirt, Okla., are interested. 
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NORMAN, OKLA. — The Oklahoma 
(Okla.) Gas & Electric Company contem- 
plates extending its electric transmission 
line from Oklahoma City to Norman. 

BEAUMONT, TEX.—Bids will be re- 
ceived at the oflice of the supervising archi- 
tect, Treasury Department, Washington, 

C., until May 15 for a new heating 
boiler, etc., in the United States post office 
and court Kouse at Beaumont. For details 
see proposal columns. 

DONNA, TEX.—The Donna Light & 
Power Company, recently incorporated with 
a capital stock of $5,000, is planning to in- 
stall an electric-light and power plant. 

HOUSTON, TEX.—The Houston, Gon- 
zales & San Antonia Traction Company is 
planning to erect a new passenger station 
at a cost of about $100,000. 

KINGSVILLE, TEX.—The St. Louis, 
Brownsville & Mexico Railroad Company is 
planning to install an electric-light and 
power plant to supply electricity at its local 
shops and terminals. 


Pacific and Mountain States 


ALDERDALE, WASH.—The Alderdale 
Light & Water Company, recently incor- 
porated, with a capital stock of $25.000, is 
planning to supply electricity in this town 
and locality. William Warner, R. F. Simms 
and others are interested in the company. 

SEATTLE, WASH.—tThe property own- 
ers on Olive, Stewart, Howell and Virginia 
Streets, between Eastlake and Westlake 
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Avenues, have petitioned the City Council 
for an extension of the cluster-lamp light- 
ing system to cover the above district. 


SUMNER, WASH.—At an election to be 
held soon the proposal to issue $41,000 in 
bonds for an addition to school building, in- 
cluding a gymnasium and power plant, will 
be submitted to the voters. 


LOS ANGELES, CAL.—The Pacific Elec- 
tric Railway Company is contemplating the 
construction of a new substation at Al- 
hambra. 


VALLEJO, CAL.—Bids will be received 
at the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., until May 
21 for construction of a three-story and 
basement extension of Mess Hall, including 
plumbing, steam heating and electric wir- 
ing, at the mavy yard, Mare Island, Val- 
lejo. Drawings and _ specifications (No. 
2358) may be obtained on application to the 
above bureau. 

DRUMMOND, IDAHO.—At a special elec- 
tion to be held April 24 the proposal to 
issue bonds for the installation of a munici- 
pal electric-light plant will be submitted 
to the voters. 

KINGMAN, ARIZ.—The Chloride X-Ray 
Mining Company is contemplating the in- 
stallation of an electric plant at its mine, 
consisting of a 100-hp. engine and five 
drill compressors. 

WICKENBURG, ARIZ.—Bonds to the 
amount of $12,000 have been authorized for 
the installation of an electric-light and 
power plant. 


ENGLEWOOD, COL.—The proposal to 





783 


issue bonds for the installation of a munici- 
pal electric-light plant in Englewood will 
be submitted to the voters. 


Canada 


HULL, QUE.—The purchase of conduits 
for the local service of the Bell Telephone 
Company is under consideration by J. E. 
McPherson, superintendent of the Bell Tele- 
phone Company, Queen Street, Ottawa. 

SHERBROOKE, QUE.—Tenders are now 
being asked by the city clerk for the pur- 
chase of 30 miles of No. 4 copper wire, 
wooden poles, six transformers and other 
equipment, etc., for use in connection with 
the erection of a transmission line to the 
Two Miles Falls power plant, recently pur- 
chased by the city. Plans and specifications 
are on file with J. R. McGregor, superin- 
tendent. 


RADVILLE, SASK.—The Town Coun- 
cil is considering the question of_ estab- 
lishing a municipal electric-light plant in 
Radville, to cost about $12,000. 


REGINA, SASK.—Estimates are being 
received by the city of Regina for a pump 
with a daily capacity of 3,000,000 gal., 
directly connected to a 2200-volt alternat- 
ing-current motor. Two similar units will 
be installed at a later date. J. R. Ellis, 
2852 Rae Street, is engineer. 


SHAUNAVON, SASK.—The Town Coun- 
cil is considering the establishment of a 
municipal electric-light plant in Shaunavon. 








1,221,818. ELECTRIC-CURRENT BRUSH STRUC- 
TURE: Oliver E. Becker, Chicago, Ill. App. 
filed Oct. 27, 1913. Includes contact ele- 
ments formed of carbon or a combination 
of carbon and copper, etc. 


1,121,821. CALIBRATING ELECTRIC METERS; 
Otto T. Blathy, Budapest, Hungary. App. 
filed Dec. 15, 1914. Employs a magnetic 
shunt. 

1,221,859. Sitgnau Horn; 
Stuttgart, Germany. 
1915. Improvements. 

1,221,880. ALTERNATING-CURRENT MAGNET 
BRAKE: William D. Lutz, Allendale, N. J. 
App. filed March 15, 1913. Danger due 
to residual magnetism which causes stick- 
ing of the operating parts is entirely 


Gottlob Honold, 
App. filed April 7, 


eliminated. 
1,221,885. SareTy ELEVATOR MECHANISM; 
John A. Martin, Spokane, Wash. App. 


filed Aug. 11, 1915. Preventing accidents 
while passengers are entering or leaving 
the car, 

1,221,893. SArety REPAIR DEVICE FoR HIGH 
VOLTAGE TRANSMISSION LINES: George S. 
Neeley, Overland Park, Mo. App. filed 
Sept. 30, 1915. Improvement. 


1,221,894. Sarery REPAIR DEVICE FoR HIGH- 
VOLTAGE TRANSMISSION LINES; George S. 
Neeley, Overland Park, Mo. App. filed 
July 19, 1916. Improved form of wire- 
gripping member which can be easily and 
quickly applied to insulators of the type 
now in general use. 

1,221,934. ELecTRIcITy METER; Otis White, 
Springfield, Ill. App. filed Jan. 30, 1914. 
Mercury motor. 


1,221,944. JUNCTION OR OUTLET Box; Will- 
iam Wurdack, St. Louis, Mo. App. filed 
Feb. 3, 1915. Inténded to receive and 


securely support switches, fuse blocks 
and the like. 

1,221,958. WatEeR-CooLED WELDING ELEC- 
TRODE; Harry O. Bernard, Birmingham, 


Ala. App. filed July 23, 1913. Cooling 
jacket which is adapted to entirely sur- 
round the electrode. 


1,221,963. WaAtTER-INDICATING MEANS FOR 
STEAM BOILERS; William C. Bundell, Los 
Angeles, Cal. App. filed Feb. 7, 1916. 
Combined audible and visible indicator. 


1,221,981. ALTERNATING-CURRENT RECTI- 
FIER; Thomas A. Edison, Llewellyn Park, 
West Orange, N. J. App. filed Dec. 30, 
1911. Vibrating contacts are employed. 


1,221,991. MerTrHOD oF MAKING BATTERY 
DEPOLARIZERS: Major E. Holmes, Lake- 
wood, Ohio. App. filed Aug. 25, 1913. 
Improvement. 


1,221,998. ELECTRICAL CONDENSER FOR IG- 
NITION-CURRENT GENERATORS : Franz 
Kratz, Stuttgart, Germany. App. filed 
Jan. 30, 1914. A coil condenser, prefer- 
ably of oval shape, having its two con- 
ductive bands individually projecting on 
the two lateral sides of the condenser. 


1,222,001. ELmecTRICAL HEATING UNIT; Rob- 
ert Kuhn and Archie Oakes, Detroit, 
Mich. App. filed July 9, 1914. Construc- 
tion which may be used in small electri- 
cally heated instruments such as curling- 
iron heaters. 
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1,222,022. CONNECTOR FOR ELECTRICAL TER- 
MINALS; Christian F. Paul, Jr., Peekskill, 
N. Y. App. filed Sept. 20, 1912. Com- 
prises two separate holders, each carry- 
ing one or more terminals for coming into 
contact to complete an electrical circuit. 

1,222,042. Evecrric METER; Konrad _ R. 
Singer, Nuremberg, Germany. App. filed 
March 24, 1915. Alternating current. 


1,222,052. MaGNetic CHucK; Oakley 5S. 
Walker, Worcester, Mass. App. filed July 
23, 1914. Face adapted to support and 
grip iron or steel pieces. 

1,222,078. SIGNALING DEVICES FOR AUTO- 
MOBILES: Ernest C. Cox, Newport News, 
Va. App. filed April 19, 1916. Placed at 
the rear of the vehicle. 
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1,221,893—Safety Repair Device for High- 
Voltage Lines 


1,222,083. DispLAY APPARATUS; Fred G. 
Dickerson, Chicago, Ill. App. filed Dec. 
2, 1915. Plurality of sets of different 
display elements. 

1,222,107. Horn; Arthur A. Kent, Phila- 
delphia, Pa. App. filed June 17, 1911. 
Used in motor cars. 

1,222,119. FILAMENT FOR INCANDESCENT 


BuLss; Albert S. Moffat, Belmont, Mass. 
App. filed Dec. 23, 1915. For stereopti- 
cons and moving-picture machines. 

1,222,159. ELectric BELL; Michisoye Suwa, 
Tokyo, Japan. App. filed July 3, 1915. 
Novel arrangement of the armature with 
respect to the poles of the electromagnet 
forming part of the bell. 


1,222,165. METALLIC RECEPTACLE AND 
METHOD OF WELDING THE SAME; Freder- 
ick G. Wacker, Chicago, Ill. App. filed 
July 26, 1916. Improvements. 


1,222,181. ELectTricALLY HEATED FIRELESS 
CooKER; Carlyle B. Carman, Salineville, 
Ohio. App. filed July 20, 1916. To obvi- 
ate the necessity of providing heat plates 
and the like. 

1,222,182. COMPRESSION RHEOSTAT; Emer- 
son L. Clark, Lakewood, Ohio. App. 
filed May 19, 1915. Resistor elements 
consist of carbon, graphite or mixtures 
of these substances with other materials. 

1,222,187. CONTROLLER; William R. Davis, 
Springfield, Ill. App. filed April 3, 1913. 
For controlling motor-operated valves. 

1,222,189. FLOAT-CONTROLLED ELECTRIC IN- 
DICATOR: Simon Deutsch, Detroit, Mich. 
App. filed June 3, 1915. Applicable to 
the liquid-fuel tanks of automobiles. 


1,222,196. ELECTRICAL HEATING RESIST- 
ANCE; Frederick M. Furber, Revere, Mass. 
App. filed April 16, 1914. Used in the 
manufacture of boots and shoes. 


1,222,197. ELectric UNitT; Frederick M. 
Furber, Revere, Mass. App. filed June 
28, 1915. Heating. 

1,222,207. Motor CONTROLLER; Clark T. 
Henderson, Milwaukee, Wis. App. filed 
Nov. 2, 1914. For electric vehicles. 

1,222,214. Exectric SwitcH; Charles J. 


Klein, Milwaukee, Wis. 
29, 1911. Door switch. 
1,222,215. CrrcurT CONTROLLER; Charles J. 
Klein, Milwaukee, Wis. App. filed Oct. 
Improved device for control- 


App. filed May 


3, 1914. 
ling .automobile lighting systems. 
225. Lamp Socket; Arthur C. McWil- 


1,222,225. 
liams, Chicago, Ill. App. filed April 14, 


1916. Improvement. 

1,222,239. ELECTROLYSIS OF ALKALINE 
Havors; Karl Ochs, Charlottenburg, 
Germany. App. filed Aug. 26, 1913. 


Anodes are arranged above and the cath- 
odes below the filtering diaphragm, and 
the salt solution by reason of its hydro- 
static pressure permeates continuously 
and slowly the diaphragm in a manner 
depending upon the strength of the cur- 
rent applied. 

1,222,257. STORAGE-BATTERY 
Charles Auth, Brooklyn, N. Y. App. filed 
Jan. 22, 1915. Apparatus for automati- 
cally connecting the storage-battery sys- 
tem with a source of current supply. 

1,222,305. ELECTROSTATIC SEPARATOR 
INFLAMMABLE MATERIALS; 
Brunswick, Germany. App. filed Oct. 27, 
1914. Electrodes or poles serving to form 
the electrostatic field will be made of 
such material as to entirely avoid the 
production of sparks. 

1,222,333. FrrE-ALARM SYSTEM; Charles Z. 
Smith, South Bethlehem, N. Y. App. filed 
March 31, 1915. Improvement. 

1,222,355. SwitcH: Samuel Buchsbaum, 
Chicago, Ill. App. filed Oct. 18, 1915. 
Automatically quick-acting mechanism is 
used to break the circuit. 


1,222,412. VoLTaGe REGULATOR; Charles H. 
Kicklighter, Pasadena, Cal. App. filed 
Sept. 29, 1910. Make-and-break type. 


CHARGER ; 


FOR 
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1,222,425. ELECTRICAL VAPORIZER; John H. 

Lepper, Mason City, Iowa. App. filed 
June 27, 1916. For use in connection 
with automobile engines. 

1,222,431. ELECTROMAGNETIC APPARATUS; 
Daniel J. McCarthy, Wilkinsburg, Pa. 
App. filed Feb. 19, 1914. Improvements. 


1,222,439. ELecrric SwitcH; Ezra B. Mer- 
riam, Schenectady, N. Y. App. filed June 
23, 1911. Oil. 

1,222,440. FREQUENCY-CHANGING SYSTEM; 
Frederick W. Meyer, Pittsburgh, Pa. 
App. filed March 24, 1915. Provides cir- 
cuits and apparatus whereby a motor 
may be conveniently regulated, at both 
under-synchronous and over-synchronous 
speeds, in a simple and efficient manner. 

1,222,465. DYNAMO - ELECTRIC MACHINE; 
Edward D. Priest, Schenectady, N. 
App. filed Oct. 5, 1914. Commutator type, 
the field members of which are provided 
with definite poles. 


1,218,195. SysTeM FoR TRANSMITTING Com- 
MUNICATIONS; C. V. Logwood, New York, 
N. Y. App. filed Jan. 22, 1916; issued 
March 6, 1917. Uses an oscillator of 
the audion type for producing radio- 
frequency alternating currents which are 
impressed upon a radiating system. Is 
used for radio-telegraphy or radio-tel- 
ephony, modulation being secured by a 
Morse key or microphone and transformer 
connected in a _ high-resistance leakage 
path between the grid and filament of the 
oscillating tube. 

1,218,237. METHOD AND APPARATUS FOR 
DETERMINING THE DIRECTION OF A HERT- 
ZIAN LIGHTHOUSE; A. Blondel, Paris, 
France. App. filed Nov. 4, 1913; issued 
March 6, 1917. Directional system in 
which a transmitting station sends out a 
series of waves in a series of vertical 
planes rotating about a vertical axis 
passing through the sending aerial. Each 
set of waves in a given plane is indi- 
cated by a special signal allotted to that 
plane, thus showing the bearing of the 
transmitting station. The waves are 
localized in planes by use of a radio- 
goniometer, the coil of which is re- 
volved to change the direction of trans- 
mission. 

1,219,215. SYSTEM OF SPACE 

*. Armor, Brooklyn, N. Y. 

26, 1912; issued March 


SIGNALING ; 
App. filed 
is, BO1T. 


July 


Fig. 1—Logwood’s Oscillating 


Transmitter 


Audion 


Magnetic control of radio-frequency cur- 
rents for radio-telephony by impressing 
speech-carrying pulsating currents upon 
a magnetic device so arranged that the 
radio-frequency field does not set up 
current in the input circuits. The radio- 
frequency current is controlled in accord- 
ance with the speech current by rea- 
son of the resonant changes’ brought 
about by changes of inductance in the 
magnetic device. 

1,219,216. SYSTEM OF SPACE SIGNALING; 
J. C. Armor, Ingram, Pa. App. filed Oct. 
14, 1913; issued March 13, 1917. Vari- 
ous forms of inductive device for prac- 
ticing the radio-telephone modulation of 
the preceding patent. The preferred in- 
strument has one high-voltage radio- 
frequency winding and two low-voltage 
direct-current windings which carry the 
modulating speech current. The wind- 
ings and core are arranged so that no 
radio-frequency current is induced in the 
input circuit. 


1,219,550. ANTENNA STRUCTURE ON AERO- 
PLANES FOR WIRELESS SIGNALING; Wal- 
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1,222,469. VARIABLE-SPEED ELECTRIC Mo- 
TOR; Emanuel Rosenberg, Altrincham, 
England. App. filed Oct. 9, 1911. Com- 
pound-wound motor is employed, the 
shunt field winding of which is excited 
by current which is varied in accordance 
with the speed of the motor, so that at 
low speeds the characteristic of the motor 
resembles very closely that of a _ series 
motor and at high speeds it resembles 
that of a shunt motor. 


1,222,476. STEAM-BOILER SUPERHEATER ; 
Charles Seymour, Little Rock, Ark. App. 
filed Oct. 6, 1916. Smoke-box type. 


1,222,493. FacE PLATE FOR FLUSH RECEP- 
TACLES; George B. Thomas, Bridgeport, 
Conn. App. filed Sept. 9, 1916. Improve- 
ment. 


1,222,536. PROTECTIVE DEVICE FOR SYSTEMS 
OF DISTRIBUTION; Archibald H. Davis, 
Schenectady, N. Y. App. filed March 13, 


Recent 
Radio 
Patents 


Notes and Comments on United States 
Patents on Radio Signaling and allied 
topics issued during March, 1917. 


ter Hahnemann, Kitzberg, Kiel, Germany. 
App. filed Jan. 13, 1915; issued March 
20, 1917. Uses two masts supported 
above the outer ends of the wing surfaces 
and carrying an aerial between them. 
An alternative form mounts a third mast 
on the tail of the aeroplane and has 
three aerials swung between the masts. 
The height of the masts is thus reduced 
as compared to that which would be 
required if but one wire were used. 


1,219,682. RECORDING CORRELATED LIGHT 
AND SOUND EFFECTS; William B. Vansize, 
Brooklyn, N. Y. Orig. App. filed June 
29, 1915; divided Sept. 24, 1915; issued 
March 20, 1917. Arrangement for mak- 
ing talking motion pictures, in which the 
performers are equipped with portable 
radio- telephone transmitters adapted 
to signal to a recording telegraphone or 
phonograph associated with the camera. 
Thus their speech is recorded coinci- 
dentally with their actions, the sound- 
modulated radio waves passing directly 
from the actors to the _ radio-receiver 
placed at the motion-picture camera. 

1,219,888. COMBINED RECEIVER AND DE- 
TECTOR FOR WIRELESS USE; Frank Wall- 
berg, New York, N. Y. App. filed Sept. 
21, 1915; issued March 20, 1917. A mag- 
netic telephone receiver has its shell ex- 
tended and a tuning inductance wound 
thereon. A switch for varying this in- 
ductance is mounted on the back of the 
earpiece and a crystal detector placed 
inside. The device is connected between 
an antenna and the ground in the usual 
way. 

1,220,005. WIRELESS SIGNALING SYSTEM; 
James H. Rogers and Henry H. Lyon, 
Hyattsville, Md. App. filed Nov. 10,1916; 
issued March 20, 1917. The usual radio- 
frequency apparatus is associated with 
“antenna” wires buried beneath’ the 
earth’s surface but insulated therefrom 
and running parallel therewith. A di- 
rective system is thus secured and one 
which is inexpensive to erect and main- 
tain. One ground connection and one 
buried insulated ground wire may be 
used, in place of two insulated wires. 


1,220,072. METHOD OF WIRELESS SIGNAL- 
ING; Louis Cohen, Washington, D. C. 
App. filed Nov. 13, 1915; issued March 
20, 1917. Oscillating are transmitter in 
which signaling is effected by stopping 
and starting undamped waves of a sin- 
gle frequency, in contrast to the usual 
method involving two-wave frequencies. 


Discussion. 


Fig. 1 shows the oscillating audion cir- 
cuit of the Logwood patent No. 1,218,195. 
As shown, the aerial and ground are con- 
nected across a closed circuit comprising 
an inductance, two condensers and a radio- 
frequency ammeter. The terminals of the 
variable inductance are connected to the 
plate system of the audion and, through a 
third condenser, to the grids. The fila- 
ment is heated by the battery A, whose 


VoL. 69, No. 16 


1914. Relates to protective devices for 
systems of distribution, and especially to 
those systems in which a plurality of 
feeders are connected in parallel between 
the generating and receiving ends of the 
system. 

1,222,537. KEEP-ALIVE ANODE; 
Davis, Swissvale, Pa. App. filed May 11, 
1914. Operates to give a stable arc for 
a long period of time without artificial 
cooling. 

1,222,547. SYNCHRONIZING DEVICE; 
iam B. Jackson, Chicago, Ill. 
May 19, 1913. Improvements. 


1,222,574. MACHINE FOR FORMING HEELS 
AND TOES OF HORSESHOES; William B. 
Miller, Pittsburgh, Pa. App. filed Sept. 
15, 1913. Improvements. 


1,222,585. CrrcuIT COUPLING FOR ELECTRI- 
CALLY HEATED UTENSILS; Frederick E. 
Carlson, New Britain, Conn. App. filed 
Nov. 28, 1914. Swivel connection. 


David C. 


Will- 
App. filed 


output is controlled by the variable re- 
sistance R. Direct current for the plates 
circuit is derived from a generator B con- 
nected through the impedance coil K, both 
being shunted by an additional condenser. 
At the right side of the diagram is shown 
the high-resistance leakage path between 
grids and filament, which passes through 
the Morse key Y, the secondary of the tele- 
phone transformer T and the variable high 
resistance R’. The primary of the telephone 
transformer S has connected to it a car- 
bon microphone D and battery B’. In oper- 
ation, the audion produces radio-frequency 
oscillations when the grid leakage path is 
of the proper resistance. By opening the 
key Y the oscillations may be _ stopped, 
and thus telegraph signals may be pro- 
duced by its manipulation. If the key is 
held closed and the microphone is spoken 
into, the grid potential will be a by 
the action of the telephone transformer. 
This causes corresponding changes of am- 
plitude in the generated oscillations and 
consequently makes possible the transmis- 
sion of speech by radio. 


The second illustration presented here- 
with (Fig. 2) is from Cohen’s patent No. 
1,220,072. It has long been recognized 
that the “compensation wave’? method of 
signaling with are generators, in which 
waves are constantly sent out at one of 
two frequencies, is unsuitable for tele- 
graphic purposes when a large number of 
stations are located within a single radio 
zone of communication. The present ar- 


Fig. 2—Cohen’s Method of Arc Signaling 


rangement is designed to overcome the in- 
terference difficulties by sending the sig- 
nals upon a single undamped wave and 
changing its amplitude (or stopping and 
starting it) in accordance with the ele- 
ments of the Morse characters. 


The diagram of connections shows the 
usual are arrangement with direct current 
supplied through two impedance coils. 
One _ terminal of the are is connected to 
earth and the other, through a_ loading 
coil, to the antenna. <A condenser, 5, is 
placed in parallel with the arc, and across 
this are serially connected a second loading 
coil 2a, a condenser 5a, and a high-poten- 
tial switch for producing the Morse signals. 
With this switch open, the auxiliary cir- 
cuit is disconnected and the are produces 
a stream of waves in the ordinary way. 
When the switch is closed, however, the 
shunt circuit robs the antenna of energy, 
and waves substantially or entirely cease 
to pass off from the antenna. By con- 
necting the high-potential breaker to a 
Morse key through a _ back-stroke relay, 
the operation is made to correspond closely 
to that which is secured by the use of a 
radio-frequency alternator. 





